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THE BLINDNESS OF THE SUBMARINE* 

The loss of the British submarine, that was recently 
struck by a merchant steamer, and sent to the bottom 
with its hapless crew of eleven officers and men, proves 
once more, in a very dramatic way, that the most seri- 
ous fault of the submarine in its present stage of de- 
velopment is that it is blind. In saying this we refer to 
submarines as a whole, and do not wish to be under- 
stood as saying that in the great activity which is now 
being shown in the development of this most interest- 
ing craft, there may not be some one type that is able 
to maneuver under water with its eyes open most of 
the time; indeed, there is reason to believe that in this 
country the 'Lake" submarine, which was recently in- 
dorsed so strongly by a United States army board, is 
provided with an improved form of "periscope" that is 
greatly superior to anything of the kind that has been 
used up to the present at least in these waters. 

The British submarine disaster happened to one of 
the new and larger vessels of the Holland type, 
which have recently been constructed by the Admiral- 
ty. It was lying submerged off the Nab lightship, 
awaiting the approach of a battleship, when it was 
run down by a South African liner. Inasmuch as the 
accident happened at a time when a special lookout 
was being kept, it is natural to conclude that the fail- 
ure of the submarine to detect the approach of the 
liner was due to the limited range of her periscope. 
We are not aware what means of vision is being used 
by the British submarines; but if it is the same as that 
with which we are familiar in this country, the field 
included by the glass is limited to a narrow angle of 
vision ahead. It can readily be understood that if 
the instrument was of this type, and was being di- 
rected steadily toward the approaching battleship, the 
merchant steamer might have run down the submarine 
from astern, the crew of the submerged boat having no 
warning of the impending disaster until they were 
struck and rolled over by the big ship. 

An improved type of periscope, recently described 
in the Scientific American Supplement, contains five 
separate lenses, four of which look to the four quarters 
of the compass, and convey a reduced image, sufficient 
for observation all around the horizon, to the navigator 
in the submarine, while the fifth lens looks ahead and 
presents the image in its true size, without distortion. 
So far, so good — provided the weather be clear and 
the water calm; but the troubles of blindness begin to 
overtake all submarines when the winds freshen and the 
sea rises. Then, with the pitching of the boat, which, 
even when submerged, must be more or less affected 
by the waves, the periscope tube begins to rock with a 
reversed pendulum motion, and the field of vision 
caught by the lenses varies from sky to water and from 
water to sky, while the salt spray blown against the 
glass begins further to destroy the sight of the little 
submerged fighting ship. It will be a brave step in 
the right direction when someone discovers a means 
of automatically maintaining the line of sight of the 
periscope lens in the level position. 

The recent disaster will necessarily, for a time at 
least, shake the public faith in the submarine; but 
that it will seriously hinder its development, we do 
not believe. It was only a few days before this acci- 
dent, during another series of submarine maneuvers in 
which a fleet of British battleships was attacked, that 
a decision was given in favor of the submarine; some 
of the battleships being ruled as torpedoed and put out 
of action. Moreover, the crowded condition of the 
field of operations when the boat was lost, the man- 
euvers being carried out in one of the most busy mari- 
time thoroughfares, would never occur in war time, 
except on the rare occasion of a general melee at the 
close of a hard-fought naval engagement. 
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HIGH-EXPLOSIVE PEOJECTILES. 

The frequent reports from the Par East to the ef- 
fect that many of the shells thrown into Port Arthur 
fail to burst, naturally renders the question of our 
own projectiles one of great interest. 

At the time when maximite was undergoing tests 
by the Ordnance Board of the United States Army, just 
prior to the purchase of the secret of its manufacture 
and its adoption by the government as a bursting 
charge for projectiles, as full particulars as were per- 
mitted to be published concerning this explosive ap- 
peared in the Scientific American. Since that time 
its extensive employment has afforded ample oppor- 
tunities for further studying and verifying its valuable 
qualities. 

The explosive is melted in steam-jacketed kettles, 
and shells are filled with it by the simple process of 
pouring. On cooling, it forms a very hard and dense 
mass, firmly adhering to the walls of the projectile, 
which renders it incapable of shifting when the pro- 
jectile is discharged from the gun, or by the impact 
when the projectile strikes armor-plate. 

It is about fifty per cent stronger than is ordinary 
dynamite, and its density is about 1.66, being a little 
more than once and a half as heavy as water. It is 
practically incapable of being exploded by any form of 
shock, and upon ignition it will simply burn like pitch. 
Experiments have demonstrated that projectiles filled 
with it can be fired through armor-plate as thick as the 
projectile itself will stand to pass through, without 
danger of exploding the maximite from shock, thus 
allowing the fuze to detonate the high explosive within 
the vessel itself. 

A fuze for high explosives requires a detonator or 
exploder, usually consisting of fulminate of mercury, 
or some other fulminating compound. Ordinary dyna- 
mite requires only several grains to effect its com- 
plete aetonation, but the -new explosive is so insensi- 
tive that from 300 to 350 grains of the most powerful 
fulminate are required. When thus detonated, the 
projectile is broken into a very large number of frag- 
ments. A twelve-inch projectile weighing half a ton 
was broken into probably ten thousand fragments in 
one of the experiments at Sandy Hook. Seven thou- 
sand of these fragments were actually recovered and 
counted. 

It has been a difficult task to provide a fuze which 
will carry a sufficiently large detonator and still be 
safely discharged from the gun, without danger of 
going off prematurely and setting off the high explosive, 
wrecking the gun and killing the gunners. 

Lyddite; the high explosive used by the British gov- 
ernment during the Boer war, was simply picric acid 
melted and cast into the projectiles. While cast picric 
acid is sufficiently insensitive to enable shells filled 
with it to be fired from guns with safety, it can only 
be fired through moderately thin plate without explod- 
ing from the shock. Nevertheless,' in the Boer war a 
very large percentage of the Lyddite shells did not 
explode at all, while many more only partially ex- 
ploded, as evidenced by the green character of the 
smoke, and the fact that the captured Boers were fre- 
quently found to be stained a brilliant canary color. 
This was owing to the fact that the British govern- 
ment had no fuze by which picric acid could be ex- 
ploded with any degree of certainty. Many of the 
shells thrown by the Japanese in the recent bombard- 
ment of Port Arthur failed to explode from the same 
cause. 

The difficulty in exploding fused picric acid has led 
many of the Continental powers to use picric acid in 
granular form compressed into the projectile, although 
its density is much less. Still, much less fulminate is 
required to explode picric acid in powder or granular 
form than when it is cast solid, and an efficient fuze 
is not so difficult to provide. But while it is impos- 
sible to penetrate armor-plate of any considerable 
thickness, even with cast picric acid, picric acid in 
granular form will stand even less shock, and cannot be 
considered an efficient explosive for armor-piercing 
projectiles. 

Furthermore, it is obvious that when a high-explosive 
projectile penetrates a warship and explodes inside, if 
the projectile contains a larger quantity of the same 
explosive, a higher shattering and wrecking effect will 
be produced upon the surrounding structure of the 
vessel, owing to the larger volume of gases produced. 
Consequently, it is even for this reason alone desirable 
to penetrate a war vessel with the maximum weight of 
explosive in the projectile, other things being equal. 

The Austrian government has recently adopted a 
mixture of powdered aluminium and nitrate of am- 
monia as a bursting charge for projectiles. This ex- 
plosive is termed ammonal. It is said to be exceed- 
ingly powerful, and to have produced most satisfactory 
results, as far as explosive energy is concerned. It' is 
also claimed that it is quite insensitive to shock, and 
can be safely fired from guns. But it is not clear that 
it can be fired through armor-plate with much success. 

To explode ammonal, it seems to be only necessary 
to ignite it, as in the case of black powder. The very 
fact that ammonal can be exploded by mere ignition 
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renders it dangerous as a bursting charge for project- 
iles, for tlie reason that the least flaw in the projectile 
or fuze would allow the chamber gases of the gun to 
enter the chamber of the projectile and cause an ex- 
plosion, blowing up the gun and killing the gunners. 
The same is true with powdered picric acid, only to a 
slightly less extent than with ammonal. It is further- 
more obvious that the detonator or igniting means of 
a high explosive should not be located within the 
high explosive while in the gun. In other words, the 
fuze should be so constructed that the detonator should 
not be within a detonative distance or firing distance 
of the high explosive until after the projectile has left 
the gun and has struck the target. 

For the detonation of our own and other insensitive 
high explosives used in projectiles, Mr. Maxim has re- 
cently developed a fuze which experiments have shown 
to be capable of carrying any desired quantity of ful- 
minate compound, in such a way that it is impossible 
for the high explosive to be either ignited or set off, 
even should the detonator be exploded prematurely. 

The explosive used by our own army is indeed so 
insensitive, that should a shell from the guns of an 
enemy enter and explode in a ship's magazine filled 
with projectiles fully charged with it, all armed with 
the fuze and ready to fire, no explosion of the shells 
would be produced. Furthermore, should a projectile 
contain a flaw, and the fire from the gunpowder charge 
enter the shell space, no explosion would be produced 
in the gun, nor would there be any if the projectile 
should break up in the gun. A small portion of it 
would be burned by the powder gases, but with no dis- 
astrous results. 

The fuze above mentioned is also so constructed that 
when, an armor-piercing projectile strikes the plate, 
there, is just delay action enough to allow the shell to 
pass clear through the plate, when the fuze acts to 
explode it immediately behind the plate. If, however, 
a projectile be fired through very thin plate, or even 
the hull of a torpedo boat, or should the projectile 
strike a glancing blow, it will always explode within 
ten feet. 

The position which the United States occupies to-day 
with respect to foreign powers in the art of throwing 
high-explosive projectiles from guns and in the pene- 
tration of heavy armor-plate with the same, is about 
as follows: This government can penetrate with its. 
high-explosive projectiles any plate as thick as the- 
projectile itself will stand to go through, and it is pro- 
vided with a fuze to explode the shell exactly where 
desired. In the bombardment of towns and fortifica- 
tions, our shells would never fail to explode with the 
very highest results. 

As near as can be learned, the best that has been 
attained abroad is to fire high explosives through 
plates about half as thick as are successfully pene- 
trated by us, while no foreign government is provided 
with a fuze that can be depended upon to detonate a 
high explosive which can be successfully used in armor- 
piercing projectiles. 

+->-»->-+ 

DISPERSION AND WAVE LENGTH OF N-RAYS. 

In a paper recently read before the French Academy 
of Sciences, Prof. Blondlot records his experiments on 
the dispersion of N-rays, in connection with which the 
wave lengths of these rays were measured. The 
method used is quite similar to the one employed in 
connection with light rays, aluminium prisms being 
used, as these do not exhibit the property of storing 
up the rays. The radiations produced by a Nernst 
lamp, after traversing a window closed with an 
aluminium foil, would strike on their way a board 
of pine wood 2 centimeters in thickness, another 
aluminium foil, and two sheets of black paper, so that 
any other radiation could be expected to be eliminated. 
By means of a slit made in moist pasteboard, a well 
defined bundle of N-rays was eventually separated, 
striking an aluminium prism, the one face of which 
was perpendicular to the direction of the rays. Now 
the author states that from the opposite face of the 
prism different bundles of N-rays will issue, having 
undergone a horizontal dispersion; and the presence 
and deviation of these rays are ascertained by shifting 
a slit filled with phosphorescent calcium sulphide, ac- 
cording to the well-known Descartes method. The in- 
dices of refraction of the rays thus separated are 1.04, 
1.19, 1.29, 1.36, 1.40, 1.48, 1.68, 1.85 respectively. These 
results were checked by measurements made with an 
aluminium lens. 

In order next to determine the wave lengths con- 
cerned, the author caused the bundle of rays to strike 
another screen of moist pasteboard, containing a nar- 
row slit so as to isolate a very narrow portion of the 
bundle. To the movable alidade of a goniometer, an 
aluminium sheet was attached so that its plane was. . 
perpendicular to the alidade. This metal sheet con- 
tained a slit only 1.15 millimeters in width, provided 
with phosphorescent calcium sulphide. By turning 
the alidade, the direction of the bundle of rays may 
be accurately marked. Now, when placing a grating 
in front of the slit of the second moist pasteboard, 
arid exploring the issuing bundle by turning the alidade 
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to which the phosphorescent sulphide is fixed, the 
presence of a system of diffraction bands quite similar 
to those observed with light rays is stated, but these 
bands are much closer together and have approxi- 
mately the same reciprocal distance. Hence it may 
be inferred already that N-rays have much shorter 
wave lengths than light rays. As the angular dis- 
tance of the single bands is rather small, the wave 
length may be determined after the reflection method 
with a scale and a telescope, a mirror being stuck 
to the alidade. Furthermore, the author ascertains 
the distance of two symmetrical bands of a higher 
order, so as to determine from these elements, accord- 
ing to a well-known formula, the wave length of the 
ray in issue. The values thus found by Blondlot are: 

0.00815 n for refraction index 1.04 

0.0099 " " " 1.19 

0.0117 " " " 1.4 

0.0146 " " " 1.68 

0.0176 " " " 1.85 

Prom the above results, which, moreover, were 
checked by further experiments according to the 
method of the Newton rings, it is seen that the wave 
lengths of N-rays are much smaller than those of light 
rays, in opposition to the original opinion of the author 
and of other experimenters. 

♦ « • 1 » 

THE HEAVENS IN APRIL. 

BY HENRY NORRIS RUSSELL, PH.D. 

It is a dull part of the heavens that is presented 
to our view in the evenings of this month. The Milky 
Way, near which so many of the brightest stars lie, 
is in its least conspicuous position, close to the hori- 
zon, while the relatively barren regions near the galac- 
tic pole are high up near the zenith. 

If we turn our faces westward at about 9 o'clock in 
the evenings of the middle of the month, we shall 
see Taurus, Orion, and Canis Major just setting. Above 
them, and in the Milky Way, lie Canis Minor, Gemini, 
and Auriga, with Perseus to the right, and Cassiopeia 
farther still, close to the northern horizon, and almost 
under the pole. Along the meridian the only promi- 
nent constellations are Ursa Major, which is right 
overhead, and Leo, south of the zenith. Both these 
constellations bear some resemblance to the objects 
for which they are named — which is more than most 
of the others do. 

It is not hard to make out the Great Bear. The 
handle of the Dipper forms her tail, its bowl is in her 
body, and some fainter stars to the westward mark 
her head, while her paws are represented by three 
pairs of stars which lie about 15 deg. apart in a 
straight line midway between the dipper bowl and 
the "sickle" in Leo. With the aid of some smaller 
stars, if is easy to make out a very fine likeness. 

As for Leo, the curve of the sickle marks the head 
and mane of a couchant lion, while the three conspic- 
uous stars some distance to the left are in his hind- 
quarters, and the bright Regulus is in its traditional 
position at the lion's heart. 

Below Leo is a very dull region, occupied by the 
long line of Hydra. On the left is Virgo, with the 
first-magnitude star Spica, and a curving line of five 
third-magnitude stars between this and Leo. Below it 
is the little quadrilateral of Corvus. 

In the northeastern sky we come again to a bright- 
er region. Arcturus, which lies northeast of Spica, 
is much the brightest star in this part of. the sky. The 
fairly bright stars north of him also belong to Bootes. 
Below them is the small semicircle of Corona Bo- 
realis, whose regularity, rather than its brightness, 
makes it a fairly conspicuous constellation. Below 
this again, and to the left, is Hercules, beyond which 
we finally come to Lyra, just rising in the northeast. 
Draco and Ursa Minor, on the right of the pole, and 
Cepheus below them, complete the list of the promi- 
nent constellations. 

THE PLANETS. 

Mercury is evening star throughout April, and is 
very favorably placed during the last half of the 
month. He reaches his greatest elongation on the 
21st, at which time he is in Taurus, a few degrees 
west of the Pleiades, 20 deg. distant from the sun, and 
10 deg. north of him. He does not set till after 8 
o'clock, and, as he is very bright, he should be seen 
without difficulty. He should surpass in brightness 
all the fixed stars, except perhaps Sirius. 

Venus is morning star in Pisces, but is not very 
conspicuous, since she is south of the sun, and rises 
not more than an hour before him. 

She is 150 million miles from the earth, and only 
about one-quarter as bright as she is at her best. 

Mars is evening star, but is now so near the sun 
that he is practically invisible. On the 1st he sets 
about an hour after the sun, but only half an hour 
after him on the 30th. He is in conjunction with 
Mercury on the 8th, but both planets are too deeply 
involved in the twilight to be well seen. 

Jupiter is morning star, but is not visible till the 
latter part of the month, when he gets far enough 
away from the sun. On the 22d he is in conjunction 



with Venus. The two planets are only half a degree 
apart, and they will be well worth looking at. 

Saturn is morning star in Capricornus, rising about 
4 A. M. Uranus is in Sagittarius, and comes to the 
meridian at 4 A. M. on the 20th. Neptune is in Gem- 
ini, and is visible only in the early evening. 

THE MOON. 

Last quarter occurs at 1 P. M. on the 7th, new 
moon at 5 P. M. on the 15th, first quarter at midnight 
on the 22d, and full moon at 5 P. M. on the 29th. The 
moon is nearest us on the 26th, and farthest away on 
the 10th. 

She is in conjunction with Uranus on the 6th, Saturn 
on the 10th, Venus on the 13th,, Jupiter on the 14th, 
Mars on the 16th, Mercury on the 17th, and Neptune 
on the 20th. None of these conjunctions is close. 

It is not often that results of astronomical value 
can be obtained from the work of a schoolboys' 
drawing class; but this is a fair description of the 
outcome of certain "experiments as to the actuality of 
the 'canals' of Mars," that have recently been made 
by Messrs. Evans and Maunder at Greenwich. 

It is well known that there has long been a contro- 
versy on this subject. Some observers see the surface 
of Mars covered with a network of fine straight dark 
lines, while others, equally keen-sighted in other cases, 
can see only diffuse shadings. There is no doubt what- 
ever that the observers of the "canals" have drawn the 
planet just as they saw it, but there is a good deal of 
doubt whether, if we could see Mars at, say, the moon's 
distance, we would find that the actual markings were 
linear and straight. 

It is in the solution of this problem that the Green- 
wich schoolboys have furnished valuable material. 
These boys (averaging about thirteen years old), who 
knew nothing of the telescopic appearance of Mars, 
were told to draw all that they saw on a circular disk 
that was placed before them. 

These disks (different upon different , days) were 
placed at such a distance from the boys that their. ap- 
parent size was like that of Mars as seen with an ordi- 
nary telescope. The principal markings on them were 
copied from actual drawings of Mars, and represented 
the prominent dark areas of its surface. In addition 
to these, some disks had "canals" drawn on them, 
while others had black dots inserted in the light areas, 
and in others still irregular river-like lines and lines 
of faint dots took the place of the rectilinear mark- 
ings. 

In the majority of cases, the boys drew straight lines 
in place of the irregular lines and lines of dots, produc- 
ing drawings which exactly resemble those of the ca- 
nals of Mars made by telescopic observers. A number 
of them also had a tendency to draw "canals" connect- 
ing two black dots, or one dot and an indentation on 
the edge of the light region, when no line at all really 
existed on the drawing. 

On the other hand, when the boys had to copy a 
drawing showing straight "canals," they almost all 
drew them very much as they existed. 

The conclusion to which Messrs. Evans and Maunder 
have come may be stated as follows: 

If we have an irregular or broken line, and look at 
it from such a distance that we can hardly see it at 
all, it is much easier to be sure that there is a line 
there than that the line is crooked or broken. Conse- 
quently, a perfectly unprejudiced observer may see 
and draw such an object as a straight line. 

This is just what the schoolboys did, as they were 
seated at such a distance from their copy that the 
fainter markings were barely visible. On the other 
hand, since real straight lines are much easier to see 
under the same conditions than irregular ones, a fig- 
ure really consisting of straight lines is likely to be 
seen and drawn so by all observers. 

But this is not the case with the faint markings on 
Mars. It is therefore probable that they are not really 
straight lines, but are irregular, consisting of a mul- 
titude of fine details much too small to be seen sepa- 
rately, and that they appear straight and continuous 
only because they are so hard to see at all. 

Cambridge Observatory, England. 

HIGH SPEED STEAM RAILWAY SERVICE. 

As an indirect consequence of the Marienfelde-Zos- 
sen high-speed electrical railway trials, experiments 
are being made on a number of German railway lines 
with a view to investigating the working conditions 
of a steam railway service with increased speeds. On 
the Cassel-Hanover line, for instance, the trains tested 
are made up of gigantic high-speed locomotives and 
solidly connected six-axle cars, warranting a mean 
speed as high as 130 kilometers (81 miles) per hour. 
This speed would enable the journey between Berlin 
and Hamburg to be completed in about two hours, and 
it is safe to state that one such train in either direc- 
tion would be quite sufficient for the present traffic. 
In the case of these experiments giving satisfactory 
results, it is thought probable that next summer some 
specially suitable lines will be arranged for a similar 
increased speed service, the more so as the Berlin- 



Zossen trials have shown existing permanent ways 
(provided they be fitted with heavy rails) to be fully 
suitable for a similar service. Even in the case of 
the introduction of electric high-speed railways being 
postponed for economical reasons, a material improve- 
ment in the German high-speed railway service may 
therefore be anticipated, as far as lines with specially 
dense traffic are concerned. 



SCIENCE NOTES. 

J. D. Kobus has made some experiments for the 
purpose of determining whether it is possible to im- 
prove sugar-canes by vegetative propagation of se- 
lected plants, and whether there is any correlation 
between the amount of sugar present and the power 
of resisting the sereh disease. The results obtained 
from experiments extending over a period of several 
years, and involving very numerous analyses, promise 
to be very valuable to sugar planters. It is shown 
that for any given variety of the sugar-cane, when 
grown under uniform conditions, the heavier the plant 
the greater is the proportion of sugar formed. Also 
that by taking cuttings from canes which contain a 
large amount of sugar, the plants so obtained continue 
to show this increase. Further, it was found that as 
the proportion of sugar was increased by selection 
according to the total weight of the plants, so does 
the power of resistance to the sereh disease also be- 
come greater. 

Edouard Meyer finds that the vegetable organism, as 
well as the animal, gives off N-rays in varying quanti- 
ties, as may be made evident by the feebly fluorescent 
screen. The most marked indications are given by the 
green parts, such as stems and especially leaves, but 
the emanations are feebly detectable from the flower. 
Roots, bulbs, and etiolated parts also give off the rays; 
but the greatest radiant activity appears at the point 
where the vegetable protoplasm is in its most active 
state, or is in process of evolution. Thus with two 
tubes of cress sown on moist wool, one in active 
germination, the other only recently sown, the evidence 
of radiant energy was much more marked in the for- 
mer, and was even obtained from the bottom of the 
tube, where the radicles had penetrated the wool in 
the course of their growth. On treating tissues in 
active growth with the vapor of chloroform so as to 
slacken their vital functions, the N-ray indications were 
correspondingly lessened. — Comp. Rend. 

Prof. H. du Bois and H. Rubens eleven years ago 
investigated the polarization of non-diffracted infra- 
red rays through narrow wire gratings, with a view 
to obtaining simpler conditions than in the case of 
visible short-wave rays. In fact, in the infra-red re- 
gion of the spectrum, there is much less dependency 
. on the molecular own vibrations of the substance, 
which so influences the behavior of the visible spec- 
trum that a confirmation of the electro-magnetical 
theory meets with the highest difficulties. Now, 
in a recent paper read before the German 
Physical Society, Berlin, the experimenters extend 
their researches to much higher wave lengths, using 
the so-called residual rays (Reststrahlen) from fluor- 
spar (mean wave length 25.5 /j.) and from rock salt 
(mean wave length 51.2 /j. ) , the mantle of an Auer 
burner serving as the illuminant. After being polar- 
ized through a reflection on glass or quartz plates 
under the angle of polarization, the rays were reflected 
from four fluoride or Ave rock-salt surfaces, whence 
a concave mirror concentrated them on a thermic 
battery. From the results of these experiments, it is 
inferred that the transmissibility of rays will aug- 
ment for increasing wave lengths. The increase of 
the unpolarized rays is particularly remarkable, being 
fairly well in accord with the theoretical value. 

It will be remembered that some little time ago, 
Messrs. Siedentopf and Zsigmondy showed that by 
using a very intense source of light it was possible 
under suitable conditions to recognize in the micro- 
scope bodies much below the real limit of visibility. 
The bodies appear merely as diffraction disks, and it 
is impossible to examine their actual structure. In a 
communication to the Societe Frangaise de Physique, 
MM. Cotton and Mouton describe an application of the 
same principle to the study of liquids. The liquid to 
be examined rests on a sheet of glass, and is covered 
by a very thin cover strip of mica. The whole rests 
on a block of glass, up through which sunlight is di- 
rected, the angle of incidence being such that the light 
undergoes total reflection from the underside of the 
cover strip. When examined in this way, even the 
emulsion used by Mr. Lippmann in his system of color 
photography shows a multitude of shining points. 
Similarly an emulsion of Chinese ink examined in the 
same way shows, in addition to the larger particles, 
a number of similar points, and the same points also 
appear in colloidal solutions. Further, a culture of 
the pleuro-pneumonia microbe, which examined in the 
ordinary way showed only a sort of indistinct granu- 
lation, exhibited, when observed as described above, 
a large number of these shining corpuscles. 
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THE PERSPECTARTIGRAPH— A NOVEL DRAWING 
INSTRUMENT. 

The instrument illustrated in the accompanying 
pictures is an exceedingly ingenious one. It was in- 
vented with the idea of making it possible to draw in 
perspective mechanically, with little or no previous 
instruction. The inventor's idea has been well work- 
ed out and brought to a practical conclusion, as ex- 
periments with his instrument in the office of the 
Scientific American have demonstrated. The appar- 




A NEAR VIEW OF THE INSTRUMENT. 

atus is the invention of Mr. Otto Eichenberger, of Ge- 
neva, Switzerland, who is at present in this country 
introducing it. It will be found useful to anyone who 
wishes to draw accurately in perspective landscapes, 
buildings, or objects of any sort. 

The apparatus consists of a folding box which 
opens and forms a table for the paper. The two sides 
of the box are made extensible, and they carry near 
their upper end a transverse rod mounted so as to 
turn easily. A telescope provided with an eye-piece 
at one end and two hairs crossing at right angles at 
the other, is mounted on two vertical pivots in the 
center of a ring which forms part of this rod, and is 
located near one end of it. 

The telescope is connected to another frame, which 
is pivotally suspended from a pin attached to the 
transverse rod at right angles 
to the ring that supports the tel- 
escope, and this frame carries 
at its lower end a pencil-holder, 
the pencil of which is capable of 
sliding up or down in it, so that 
the point of the pencil is always 
in contact with the paper, as the 
holder assumes different angles 
while following the movement 
of the telescope. If the telescope 
is moved back and forth in a 
horizontal plane, for example, it 
will, since it is connected with 
the pencil-holder through a uni- 
versally-jointed rod, cause the 
latter to describe an arc in a 
vertical plane and its pencil to 
draw a straight line across the 
paper below the transverse rod 
and in the vertical plane with it. 
A vertical movement of the tele- 
scope will cause a line to be 
drawn at right angles to the 
one just mentioned. The move- 
ment of the telescope in any di- 
rection is thus obtained by the 
combination of its vertical and 



horizontal movements, and is simultaneously marked 
on the paper. The line drawn by the pencil is always 
proportional to the distance moved through by the 
end of the telescope, as the angle described by the 
pencil-holder and the telescope is the same. As a 
result of this, the apparatus makes a true per- 
spective drawing. The telescope is a long-range 
one, magnifying ten times. It has a short-focus 
lens and one for long or medium distance work. 
The size of the drawing depends on the distance 
of the instrument from the object, as well as on 
the size of the latter. An object placed 45 centi- 
meters (17.71 inches) away from the axis of sus- 
pension of the telescope will be reproduced in its 
natural size, since this axis is also 45 centimeters 
above the drawing board. The perspectartigraph 
instrument illustrated is capable of including 
within its field an angle of 45 degrees, and of 
making a drawing 17.71 inches long " by 18.89 
inches high. A complete circular panorama 
141.73 inches long can be made by swinging the 
instrument on its tripod, and dividing the entire 
horizon into eight sections. 

The operation of the instrument is extremely 
simple and very readily learned. The drafts- 
man holds the pencil in his hand and moves it 
over the paper in such a way as to make the in- 
tersection of the hair lines in the telescope fol- 
low the outline of the object to be copied. With 
practice, very neat work can be done with the in- 
strument, as the panorama of the Alps and the 
view of Geneva made with it bear witness. The 
instrument can be made use of by architects for 
readily making a perspective view of a house 
from the plan and elevation drawings of the 
same; and its inventor believes it will have a 
wide field of usefulness for teaching children how 
to draw in perspective, and aiding artists in ob- 
taining true perspective in all their works. He 
is at present designing a simplified form of his 
instrument for these purposes. 



meable bottom, the amalgam will rise to the surface, 
where it may readily be removed; if the bath contains 
different metals, the density of the current will de- 
termine the metal deposited. The amalgam to be ob- 
tained by this way may accordingly be electrolytically 



Obtaining Metal Powders by an Electrolytical 
method. 

Prof. A. Zamboni (Elettricita, No. 4, 1903) has 
succeeded in obtaining aluminium, sodium, potassium, 
etc., amalgams, decomposable in water. His method is 
based on the fact that when electrolyzing a solution 
of metallic compounds by means of a mercury cathode, 
the corresponding amalgam is obtained; this process 
may be applied even to such metals as are commonly 
regarded as inamalgamable, such as, for instance, 
platinum and iron. The amalgams thus obtained are 
spongy substances, filled with mercury particles, and 
have specific weights between those' of mercury and the 
corresponding metal. If the cathodic vessel has a per- 





DRAWING FROM NATURE WITH THE PERSPECTARTIGRAPH. 



purified, not only from inamalgamable bodies, but as 
well from any different metals. By compressing in 
linen bags the amalgam thus economically obtained, 
nearly pure mercury will be obtained, the amalgam 
undergoing a partial decomposition, when a readily 
pulverized substance will remain, made up of amal- 
gam and metallic powders. If this mass be distilled 
at a temperature below the melting point of the amal- 
gam, the mercury is found to separate from the metal 
(especially in the case of iron and related metals), 
whereas the latter remains in a spongy, friable state, 
being capable of reduction, when 
pounded to extremely fine pow- 
der. When choosing for this dis- 
tillation convenient atmospheres, 
different metallic compounds 
will be obtained. If, for instance, 
iron amalgam be distilled in a 
reducing medium, pyrophoric 
iron will be obtained, susceptible 
of being converted into common 
iron by a convenient treatment. 
Oxidizing atmospheres will give 
some so far unknown iron oxides 
and protoxides. 

The above process was found 
in the course of an investiga- 
tion of the Edison accumulator; 
it was originally intended to af- 
ford a ready means of preparing 
ferric oxide. 



A VIEW OF GENEVA, DRAWN WITH THE PERSPECTARTIGRAPH. 



During the month of Febru- 
ary 54,758 packages of exhibits 
were received at the World's 
Pair grounds. More than six 
hundred exhibitors are now on 
the grounds installing their 
exhibits. 




PANORAMA OF THE ALPS AS SEEN FROM MOUNX RIGHI. DRAWN WITH THE PERSPECTARTIGRAPH LAST SUMMER. 
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JAPANESE SWORDMAKING — II. 

BY G. H. TILDEN. 

In no country of the world, perhaps, has the sword 
played so great a part in the history of the people or 
been regarded with such reverence as in Japan. No- 
where also, I venture to say, has the "white 
arm" reached such a pitch of excellence in 
quality, shape, and efficiency, as in the Em- 
pire of the Sun. 

While living in Japan I took lessons in 
fencing and the study of the Japanese sword 
was suggested to me by a Japanese friend 
of mine, Mr. Okakura, director of the school 
of Fine Arts at Uyeno, Tokyo. I adopted 
the suggestion, had a forge erected on my 
place in Tokyo, and engaged the services 
of Mr. Sakurai Masatsugu, professor of 
swordmaking at the Fine Art School, as in- 
structor. 

The forge was a square, one-roomed edi- 
fice about 18 feet on a side. On one side of 
the room was the bellows, and directly in 
front of the nozzle of the bellows was 
scooped a trough in the earth, which served 
to contain charcoal and constituted the fur- 
nace in which the steel was heated. The 
anvil was a block of iron about 5 x 16 x 20 
inches in size let into the earth, and the top 
of it having been hardened. Upon the wall 
at this side of the room were hung a kake- 
mono representing Kaneyama-hiko-no-kami, 
the patron god of swordmakers, and another 
bearing in Chinese characters the name of Amaterasu- 
sumara-o-kami, the Goddess of the Sun, the chief 
goddess of the Shinto cult. Around what corresponded 
to the cornice in a European room was looped a straw 
rope from which were suspended at intervals wisps 
of straw and the zigzag-shaped pieces of white paper 
peculiar to Shinto and known as gohei. These are 
supposed to act as charms which keep off evil demons 
and spirits. No woman or female child is ever al- 
lowed to set foot within the building con- 
stituting the forge, for women are sup- 
posed to be attended and followed by 
troops of demons, whose presence would 
be detrimental to the quality of the 
swords manufactured. 

The chief instruments used in making 
swords are two large sledge hammers 
weighing 12 pounds each and a smaller 
one weighing 2 pounds, which is used by 
the chief swordsmith. Before work at. 
the forge is begun, prayers are offered up 
to Kaneyama-hiko-no-kami, the patron god 
of swofdsmiths. Prayer finished, the 
work begins. The metal used in sword- 
making is Japanese steel, and I was told 
that it was made by melting iron ore in 
a charcoal furnace and dropping it into 
cold water. The carbon derived from the 
charcoal causes the formation of steel. 
It comes in lumps which average about 
1% pounds apiece, and about 15 of them 
are' required to make a sword blade 
weighing when finished, without sheath 
or mountings, from 1% to 2 pounds. 

The charcoal used in the furnace of the 
forge is made of pine wood and is softer 
than the charcoal used in cooking. 

Analysis shows the composi- 
tion of Japanese steel used for 
swordmaking to be unusually 
free from foreign matter, ex- 
celling in this respect even the 
best Swedish steel. 

One of the original lumps of 
steel is heated to a very high 
degree of temperature and 
beaten out into a flat slab 
measuring about 6x4x1-3 
inches. This slab when red-hot 
is plunged into cold water, 
which treatment renders it 
brittle. It is then broken up 
into twenty or thirty small 
pieces. Each of these bits of 
steel is then inspected. If its 
edge of fracture is dense, gran- 
ular, and homogeneous in 
structure and of a dull gray 
color, the steel is regarded as 
good. If, on the other hand, 
the edge of fracture is cracked, 
glistening and of uneven color, 
the bit of steel is condemned 
and rejected. It is this reten- 
tion of good and elimination of 
bad steel which is the reason 
that so much steel is necessary 
for making a good sword. 

After a sufficient number of 
these small pieces of steel of, 



good quality have been accumulated, another of the 
original lumps of steel is heated and beaten out into 
a flat slab. This slab, while red-hot, is creased in two 
parallel straight lines by pounding the edge of a 
hatchet into the flat surface of the slab with a ham- 




Putting an Edge on the Sword. 

mer. The slab of steel is then rendered brittle and 
broken along these creases, forming a rectangular 
slab of steel some 2% or 3 inches wide. This piece is 
then taken and upon it are piled up as closely to- 
gether as possible a number of the small fractured 
bits of steel. When enough of these have been piled 
up to make a heap about 2 or 3 inches high, the whole 
is sprinkled first with straw ashes and then a mixture 
of earth and water is poured over it. This serves to 




Offering Prayer to the^Sword God Before Beginning to Forge the Sword, 




Forging One of the Ingots From Which the Sword is Made. 
JAPANESE SWQBDMAKIH9- 



cake the small, bits of steel together and keeps them 
in position. 

This is seized with the tongs, heated up to a very 
high degree of temperature, removed from the fur- 
nace, sprinkled with straw ashes and beaten with 
sledge hammers, until the small bits of steel 
are united with each other and with the slab 
upon which tliey rest, into one mass. The 
reason for putting on the straw ashes is to 
prevent the sparks and incandescent parti- 
cles of steel from flying about too freely 
while the steel is pounded. The ultimate re- 
sult of all this pounding is an ingot of steel 
from four to six inches in length by about 
one and a half in width and three-fourths of 
an inch thick. 

This is then, while red hot, creased with 
a hatchet in the middle, at right angles to 
its long axis, bent over and the two halves 
then beaten together until they unite and 
form one solid mass, borax being used as a 
flux, if necessary. This cutting, doubling 
over, and pounding is repeated many times, 
from twenty to thirty perhaps. 

Three such ingots are taken and welded 
together and to a bar of old iron, which 
serves as a handle. This is then taken in 
hand by the chief swordsmith, who with his 
small hammer, and aided by his assistants, 
gradually beats this mass of steel into the 
shape of a sword blade. This is a process 
requiring great manual dexterity acquired 
only by long practice, and the result is wonderfully 
accurate, when one considers that nothing is used but 
hammer and anvil. When the finishing touches are 
being put upon the blade the work is done entirely by 
the chief swordsmith, who employs nothing but the 
small hammer. This hammer is repeatedly dipped 
into cold water while the fashioning of the sword is 
going on. The use of water serves to cleanse the sur- 
face of the steel of dirt and also causes a thin layer 
of oxidized or burned steel to scale off, 
thus insuring a thoroughly clean surface 
to the sword when beaten into shape. 

The sword is then completely fashioned 
by the use of files and an instrument re- 
sembling a carpenter's drawing knife. 
The next process, that of hardening, is 
peculiar to the Japanese sword and is 
looked upon as the most important part 
of its manufacture, while the person who 
does the hardening is regarded as the 
maker of the sword, it being his name 
which is inscribed upon the hilt. His 
spirit, his character, his individuality, are 
supposed to enter into the blade which 
he hardens and the blade is good or bad 
accordingly. 

The blade is covered all over, with the 
exception of the hilt, to the thickness of 
about % inch, with a rather thick paste, 
made by mixing with water a certain kind 
of fireclay. 

The edge and point of the sword are 
then scraped clean and recovered with a 
much thinner layer of clay containing 
proportionally more water than the clay 
which has been already put on. All open- 
ings into the forge are closed so as to 
exclude the light, for darkness 
is necessary in order to deter- 
mine the proper temperature 
of the blade to be hardened. 
Two extra nozzles are fitted on 
to the bellows in order to in- 
sure a wider and more equable 
distribution of the outcoming 
blast of air. Prayer having 
been offered up, the chief 
smith takes the clay-covered 
blade, pushes it gently into the 
furnace and moves it slowly to 
and fro in the blazing char- 
coal until the whole blade is 
uniformly heated from end to 
end, no one part being hotter 
than another. The test which 
determines the proper degree 
of temperature is when the 
whole blade attains that de- 
gree of redness which is seen 
when one looks at the bright 
unclouded sky (not the sun) 
with the eyelids closed. With 
a shout of exultation, the red 
blade is then quickly plunged 
into the water, of a tempera- 
ture of 100 deg., and is kept 
moving to and fro therein, in 
the direction of its long axis; 
until all sizzling ceases. The 
Sword now goes into the hands 
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of the professional polisher and sharpener of swords, 
which is a separate branch of work. 

The blade leaves his hands a resplendent, beautiful, 
and deadly weapon, with an edge of incomparable 
hardness and keenness and a strength of structure 
unequaled in other swords. The Japanese sword is 
not flexible or elastic. The extent to which it may be 
bent and afterward spring back into its original posi- 
tion is very slight, and if bent beyond this point it 
stays bent. 

I had a Japanese blade about seventy years old, and 
of not particularly good quality, broken up and ana- 
lyzed as to its chemical composition and anatomical 
structure, together with a lump of Japanese steel. The 
following is the result of the examination: 

Original Hardened 

Lump Edge of Inside 

of Steel. Sword. of Sword. 

Combined carbon (by color) 1.20 p. c. 0.60 p. c. 0.60 p. c. 

Manganese none none none 

Phosphorus 017 p. c. 0.007 p. c. 0.011 p. c. 

Sulphur 0.009 " 0.003 " 0.003 " 

Silicon 0.03 " 0.12 " 0.12 " 

The above results point to a metal of great purity 
in its unusual freedom from sulphur and phosphorus. 
Such metal would be neither "red short" nor "cold 
short" and must of necessity be very tough. "Red 
shortness" is a tendency to crack or crumble while 
being forged or rolled while heated to redness. "Cold 
shortness," on the other hand, is the property of being 
brittle when cold. 

When the sword is finished, the kakemono repre- 
senting the god chosen is suspended upon the wall 
and in front of this is placed the sword to be conse- 
crated, together with offerings of sake, rice, and 
sweetmeats. Prayers are offered up to the god and 
then the neighborhood is invited to the festival. 
Everyone has a good time and the sword must be 
left in the presence of the god all night and not re- 
moved until the next morning, in order that his influ- 
ence may enter into the blade and sanctify it. 



THE BATTLESHIP " MIKASA " IN ACTION. 

We have so recently described the military features 
(guns, armor, speed, etc.) of the "Mikasa," the largest 
and most effective battleship in the Japanese navy, 
that it will be sufficient here merely to reiterate briefly 
the principal characteristics of the ship, and then pass 
on to give some idea of what takes place when she is 
leading thr, battleship line in a hot fleet engagement. 

There are no fanciful ideas or untried novelties 
about Japan's greatest warship. She is simply an em- 
bodiment of the very latest improvements in guns, 
armor, and ship construction. Her one unique distinc- 
tion is that she is, just now, the largest battleship in 
commission in the world. Her leading particulars are: 
Length over all, 436 feet; beam, 76 feet; draft, 27% 
feet; and displacement on this draft, 15,200 tons. Her 
battery of twenty-five Belleville water-tube boilers and 
two sets of triple-expansion engines have driven her 
for six hours, with an average indicated horse- 
power of 12,236, at a speed of 17.3 knots, the coal con- 
sumption of this speed being only 1.53 pounds of coal 
per horse-power per hour — an economy which has only 
been exceeded by a warship in one single instance. 
When using forced draft she indicated 16,400 horse- 
power, and maintained a mean speed of 18.6 knots 
per hour. At the water-line she is protected by a belt 
of Krupp steel varying from 9 inches amidships to 4 
inches in thickness at the ends. Above the main belt 
amidships a side wall of armor 6 inches in thickness 
is carried up through the height of two decks to the 
main deck. Behind this protection are mounted, on 
the gun deck, ten 6-inch, 40-caliber guns, Ave on each 
broadside; on the main deck above, two forward and 
two aft, are four 6-inch guns in 6-inch armored case- 
mates. Forward and aft are a pair of 12-inch, 40- 
caliber guns protected by 10-inch hoods or shields and 
by 14-inch barbettes. There is also a battery of twenty 
3-inch guns, six 3-pounders, and six 2%-pounders. 
Below the water, two near the bow and two toward 
the stern, in the wake of the 12-inch gun barbettes, are 
four submerged torpedo tubes. Altogether, the weight 
of armor worked into this great ship is 4,600 tons. The 
machinery weighs 1,335 tons; she carries a maximum 
coal supply of 1,500 tons, and is manned by a com- 
plement of 730 officers and men. 

The very spirited picture shown on our front page 
represents the "Mikasa" leading the Japanese fleet 
of battleships and armored cruisers in column into 
battle. She has started the forced draft, and is forging 
ahead at a speed, say, of 17% knots an hour, in order 
to secure some advantageous position for herself and 
her consorts, where the fleet may bring its guns to 
bear with the best effect upon the enemy. The Russian 
fleet may be formed also in column, and possibly the 
same tactics are being pursued by each side, namely, 
that of concentrating the fire of the fleet as far as 
possible upon the leading ship of the enemy, with the 
idea of disabling his ships one by one. Hence the 
"Mikasa" is the target for a perfect hail of projectiles, 
great and small. 



Now, when stripped for a fight, the modern battle- 
ship will present a different appearance from that to 
which civilians are accustomed in time of peace. 
Everything that can be removed will be taken down 
and stowed as far as possible below decks. The hand 
railings, stanchions, etc., will either be sent ashore, 
or laid down flush with the deck, leaving the latter 
to form a glacis over which the great 12-inch guns 
may sweep and deliver their fire without obstruction. 
The boats, which would simply afford food for fire, 
or splinters for the wounding of the crew, will, at the 
approach of a battle, be lowered, tied together, and 
temporarily set adrift to be picked up after the fight 
is over — if possible. "Seamen's dunnage," that is, 
chests, lockers, and what-not, are cleared away; either 
stowed below decks or pitched overboard. The furni- 
ture of the officers' cabins, which might provide food 
for a .conflagration, is similarly dealt with; and as a 
gladiator is stripped to the skin, so the ship is stripped, 
as far as possi 1 le, to the naked steel. This, by the 
way, is not so big a task as once it was, for naval con- 
structors have learned to cut out every bit of wood' 
or inflammable material that can possibly be dispensed 
with, and steel decks, or flreproofed wood, are the 
order of the day. 

At the moment depicted in our drawing Admiral 
Togo will be standing out in the open on the after 
bridge, where he can obtain an unobstructed view of 
the whole field of battle, and with him will be the flag 
lieutenant, who will transmit by means of signals 
the instructions of the Admiral to the various vessels. 
Upon the fore bridge will be the captain of the ship 
(unless, indeed, he prefers the shelter of the conning 
tower), who is responsible for the fighting of the 
"Mikasa," just as the admiral is responsible for the 
whole fleet. With him are the navigating officer 
and at times the executive officer. The captain, by 
means of various telephones, speaking tubes, etc., gives 
instruction to the officers and chiefs from one end to 
the other of the great floating war machine. Within 
the conning tower, or in the pilot house, with his 
hands on a small, steam steering wheel, is the quarter- 
master, who keeps the vessel on its course. 

A most difficult and complicated task is the control 
of a battleship in the climax of a great sea fight. To 
the engine room by means of the telegraph or tele- 
phone must be sent the instructions "stand by," "go 
ahead," "half speed," "reverse," etc., while to every gun 
station must be sent the correct instructions as to 
the particular ship which is to be attacked, and as to 
what part of the enemy's ship, if the range is short, 
each gunner is to aim at. 

They must also be told from time to time what kind 
of ammunition to use, whether armor-piercing or com- 
mon shell, etc. Hence it can be understood that at 
close range, when the storm of projectiles renders 
the bridge untenable, and the ship must be fought from 
behind armor protection, there is no more serious blow 
that can be delivered at a ship than a well-aimed heavy 
projectile, striking and wrecking the conning tower. 
It requires a cool head, steady nerves, and some quick 
thinking to handle a great modern fighting machine 
like the "Mikasa," especially if the enemy has got her 
range, and is raining a stream of lighter projectiles 
and an occasional 12-inch shell upon the ship. Not only 
is there the incessant din of the discharge of the ship's 
own guns, but what is infinitely more distracting, there 
is the clash and jar of the impact of striking projec- 
tiles of the enemy, to say nothing of the poisonous 
fumes from the high-explosive shells. It is this ham- 
mering, indeed, that forms the most distracting din in 
battle, for it is second only in its bewildering and stun- 
ning effect, to the death-dealing burst of a shell that 
has gone through a ship's plating or thick armor. 

Par different from the pandemonium going on above 
decks is the comparative quiet and steady routine of 
work below the water-line. Thus, in the case of the 
great 12-inch guns which are shown so conspicuously 
in our drawing, the men whose duty it is to keep these 
guns supplied with ammunition do their work from 
thirty to forty feet below the gun and several feet 
belpw the water-line. Immediately under the pro- 
tective deck, and vertically beneath the center of the 
turret, is a square chamber known as the handling 
room, into which open by doorways various compart- 
ments, in which are stored separately in racks ranged 
against the walls of the room bags of powder and the 
massive projectiles. Suspended overhead are steel 
tracks with little traveling trolleys and sling chains, 
by which the powder and shell is picked up from the 
racks, wheeled out into the center of the handling 
room, and placed in ammunition cages, that are at- 
tached to elevators, by which the ammunition is hoisted 
to the breech of the big guns. By the time it reaches 
the guns, the breech plug has been swung open, and 
a powerful rammer thrusts first the shell and then the 
powder charge, which is done up in several bags, into 
the powder chamber. The breech is then swung to 
and closed; the gun meanwhile is ranged and sighted 
on the enemy, and instantaneously with the command 
to fire, an 850-pound shell is hurled at a speed of half 
a mile a second against the enemy. In the meantime 



the ammunition cages descend to the handling room, 
where they are immediately loaded for another journey 
to the turret. Similarly from other decks lower down 
in the magazine compartment of the ship, the 6-inch 
and 3-inch and small rapid-fire gun ammunition is 
sent up the various ammunition hoists to be distribut- 
ed to the different gun stations. 

Down on the platform of the vessel, 25 feet below 
the water-line, the stokers feed coal to the furnaces, 
and go about their routine duties exactly as though 
the vessel were on her ordinary cruising duties in 
time of peace, the signs of battle that reach them being 
the muffled booming of their own guns, or the sharper 
rattle and crash of the enemy's shell as they pierce 
and burst from 25 to 60 or 70 feet above; unless, in- 
deed, the rapid-fire guns are playing havoc with the 
smokestacks, tearing great rents in them, or even 
blowing parts of them bodily overboard, in which 
case steam pressures will begin to fall, and the 
anxieties of the engineer-in-chief will begin to multi- 
ply. In the engine room there will be noticed the same 
steady following out of routine, except that there will 
be that extra alertness that is visible in any engine 
room, say, for instance, when the ship is laboring in 
heavy weather, and special watch is being kept upon 
the throttle valves and governors. In one particular, 
however, the engineer will be especially watchful; 
that is in seeing that his bilge pumps are in perfect 
order, ready for the call which may come at any mo- 
ment for driving them to their full capacity, in case 
the ship is hulled at the water-line, or torpedoed. 
Men will be found stationed at water-tight doors, or 
rather such of them as are not already closed, and 
must, perhaps, be kept open until the last emergency 
demands that they be shut. 

It is popularly supposed that the men below decks 
run the more serious risk, because of their liability 
to be engulfed and carried down with the ship in some 
sudden catastrophe. Such, however, in a vessel of the 
size of the "Mikasa" is not the case. EVen if she were 
struck by a torpedo, which is the most mortal blow 
that a warship can suffer, the chances are that not 
more than one compartment would be flooded. The 
men who happen to be in this compartment would, of 
course, be caught in the sudden inrush of water, a ' 
liability that is increased by the danger of their being 
knocked into insensibility, or bewildered by the terrific 
shock accompanying the blowing in of the side of the 
ship when the torpedo strikes her. Outside of this, 
so large is the "Mikasa," that it is questionable whether 
a single torpedo would suffice to sink her. The great 
reserve of buoyancy in a 15,000-ton ship, coupled with 
the large capacity of her pumps, would give her, unless, 
indeed, one of the bulkheads was involved in the ex- 
plosion, a good fighting chance to limp home to the 
nearest port in Japan for drydocking. 

It is a curious fact that in spite of the great activity 
of the Japanese fleet, it being continually under fire, 
there has been received no authentic account of in- 
juries to the Mikado's ships. This, we take it, is a 
tribute to the efficiency of Japanese censorship, more 
than any evidence that her vessels have not received, 
as we'l as given, many hard blows; but for such in- 
formation we shall probably have to await the termi- 
nation of the war, when there will be a vast amount 
of valuable technical data to be distributed by the 
various naval attaches and qualified war correspond- 
ents. 



New Railway up Vesuvius* 

Messrs. Thomas Cook & Son have just constructed a 
new electric railway up Vesuvius from Pugliano, the 
northern quarter of Resina, to the terminus of the old 
funicular railway, which was made up the cone to the 
crater twenty-three years ago. This new line is nearly 
four and three-quarter miles long. Except for a sec- 
tion in the middle, it is laid with a ruling gradient 
of one in 12%, and the cars run by adhesion. In the 
middle portion the gradient rises to one in four, an 
incline as great as that of the Righi line, and in conse- 
quence it has been necessary to use a rack-rail, the 
Strub system having been selected, as on the Jungfrau 
railway. On this rack-rail section the cars are pushed 
up by a four-wheel locomotive provided with two 80- 
horse-power motors, and fitted with an elaborate sys- 
tem of ordinary and emergency brakes. On the other 
sections the cars, which seat 24 passengers and can 
accommodate six more on the platforms, are propelled 
by their own motors, the current being supplied 
through overhead trolleys, as is also the case for the 
rack-line locomotives. The generating station stands 
at the foot of Monte Cateroni, close to the point where 
the rack-rail section begins. Pugliano is already con- 
nected with Naples by electric tramway, with the ex- 
ception of a short length which has still to be fin- 
ished, and the old funicular line up the cone has 
been reconstructed and equipped for electrical work- 
ing; hence it will soon be possible to travel by elec- 
tricity all the way from Naples to within 250 yards 
of the crater, a good deal more quickly and comfort- 
ably than is permitted by the present means of trans- 
port. 
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The Double-Deck Car. 

To the Editor of the Scientific American: 

In your issue of this date, in an article on "A Double- 
Deck Car for Rapid Transit," page 228, you say that 
such a car "is practically unknown in this country." 
Double-deck cars have been in use on the electric roads 
of San Diego, Cal., for a' number of years past. I saw 
them in use there in December, 1902, and am informed 
by friends that they were in use there some time be- 
fore that date. They were different from the car de- 
scribed in your article, the upper deck being inclosed 
only with curtains, the seats running crosswise and 
being reached by outside stairways. 

C. P. Carpenter. 
Northfield, Minn., March 19, 1904. 



Javanese Casting. 

To the Editor of the Scientific American: 

In the Scientific American of December 19, 1903, 
under the title "An Odd Casting," I read the sentence: 
"No molder who has examined it has been able to 
solve the riddle of Mr. Galvin's discovery in the line 
of castings." 

Probably you never heard of the methods employed 
by the Javanese in casting. They make their model 
of wax, place it in a box, and then fill the box with 
molding sand. After drying, holes are made in the 
sand clump, which is then placed on a fire. The wax 
melts and flows through the holes, leaving a correct 
copy of the model in the sand. After this explanation, 
I think, the casting of Mr. Galvin can no longer be 
considered an unsolved riddle. B. F. Loust. 

Souerabaja, Java, February 9, 1904. 



Warships Compared. 

To the Editor of the Scientific American : 

In one of your late editions of the Scientific Am- 
erican I noted with interest your comparison of the 
British cruiser "Drake," battleship "King E'dward 
VII.," and the American cruiser "Tennessee" and bat- 
tleship "Connecticut." The fact that you take our 
very latest designed ships and compare them with 
ships that the EngMsh have greatly improved on, is 
not doing justice to the British. For instance, the 
"Drake" (and her sister ships) has been completed 
a great many months now, and the new armored cruis- 
ers of the "Duke of Edinburgh" class are smaller but 
much more powerful than the "Drake" class. Fur- 
thermore, the "Duke of Edinburgh" class will be fin- 
ished long before our "California" class are ready, to 
say nothing of the "Tennessee" and "Washington." 

The improved "King Edward VII." class of British 
battleships, with their four 12-inch, eight 9.2-inch, and 
six 6-inch guns, would have been the proper ships to 
compare with our "Connecticut." They too will be fin- 
ished long before our ships. English ships are noted 
for carrying light armaments; but suppose you com- 
pare the "Duke of Edinburgh" and "California," the 
"Connecticut" with the improved "King Edward VII." 
class, which, by the way, will have been finished a 
long time when the "Connecticut" is put in commis- 
sion. I understand that the "Drake" and her sisters 
have made 24 knots speed, which looks to me as if 
their 6,000 to 8,000 extra horse-power engines did them 
some good. F. Saunders. 

Treat Avenue, San Francisco, Cal. 



The Boll Weevil. 

To the Editor of the Scientific American: 

Owing to the fact that the boll weevil is becoming 
a menace to the cotton raisers of the South, it behooves 
those interested to take active measures to eradicate 
this pest which bids fair to devastate the cotton fields 
of the South. Now I have been informed by compe- 
tent authorities who have used the remedy that the 
boll weevil, the pest of the cotton plantation, can be 
positively eradicated by planting cow-peas broadcast 
over the lands where they existed last year. 

It is stated that they cannot live where the peas 
are grown, and if such is the case, and as the remedy 
is so cheap, every cotton planter should provide him- 
self at once, because it is worth trying, and in addition 
there is no better fertilizer in the world than cow-peas. 
I suggest you publish this in the interest of the cotton 
planters, as I believe you will be doing them a great 
service. E. D. Foster. 

[Mr. L. O. Howard, Chief of the Division of Ento- 
mology of the United States Department of Agricul- 
ture, to whom the above letter was referred, writes 
the Editor that it is true that the cotton-boll weevil 
will not breed in cow-peas. Therefore, in land planted 
one year in cotton and the next year in cow-peas, if 
examined the second year, the boll weevil will not be 
found. If cotton is grown in an adjoining field, the 
weevil will be found in its usual numbers. The cow- 
peas exert no deterrent effect against the cotton. They 
are probably not as valuable for rotation purposes as 
other crops. — Ed.] 
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Electrical Notes. 

The London Electrical Engineer says that the sys- 
tem of wireless telegraphy which is the joint inven- 
tion of Sir Oliver Lodge and Dr. Alexander Muirhead, 
has been the . subject of some exhaustive experiments 
by the War Office during the past six months. The 
results obtained are said to have fully satisfied the 
government experts, who have declared the system to 
be a reliable method of signaling without lines. The 
Indian government, who have made independent tests 
of the system, have, we understand, decided on an 
installation being made for establishing communica- 
tion between Port Blair, in Andaman Islands, and the 
Diamond Island, at the mouth of the Irawaddy, a dis- 
tance of 300 miles, the apparatus for which will short- 
ly be sent out. 

Mr. Hospitalier has published in a recent issue of 
L'Industrie Electrique an account of a series of tests 
which he has made with the Edison nickel-iron storage 
battery, and which wore carried out in conjunction with 
other tests made by the Central Laboratory of Elec- 
tricity in Paris. In his experiments Mr. Hospitalier 
made a series of twenty-one charges and discharges 
partly under so severe conditions that a lead cell would 
have been put out of service, while the Edison cell was 
not hurt. From his tests and those of others the author 
concludes that the Edison battery can be used with 
charge and discharge rates which would be excessive 
for the lead cell, while the Edison battery is not hurt, 
nor does it lose any considerable amount of capacity. 
From curves, given by the author, it -appears that the 
ampere-hour capacity was about 175, 162, 160, 155 for 
discharges at 30, 60, 90, 120 amperes respectively. The 
difference between the mean voltage at the terminals 
for discharges at 30 and 120 amperes was less than 0.2 
volt. The durability of a storage battery is indicated 
by the total energy given by the battery during its life 
per kilogramme of its weight. The best lead cell — i.e., 
the Fulmen cell — tested in the accumulator tests of the 
French Automobile Club in 1899 gave 1.5 kilowatt-hours 
per kilogramme. The tests of the Edison battery have 
shown that it has a capacity at least twice as great. 
The disadvantages of the Edison cell are its higher 
price and the fact that its useful voltage is about 1.1, 
against 1.9 for the lead cell. This means more cells, 
more connections, etc. The efficiency of the lead cells 
in the Automobile Club tests, for the low charge and 
discharge rates used, was between 70 and 75 per cent. 
The efficiency of the Edison battery, when charged at 
60 amperes and discharged at varying rates, was 50 
per cent. The author states, however, that this supe- 
riority of the lead cell is only apparent, since a fair 
comparison would require equal rates of charge and 
discharge. The volume of the E'dison cell per normal 
watt is smaller than that of the lead cell ; the volume per 
watt-hour, however, is greater. The author concludes 
that the Edison accumulator represents an important 
and incontestable advance for electric automobile 
purposes. 

There have been introduced within the last year or 
so two or three systems of single-phase railway work- 
ing, which have attained a measure of success in the 
experimental field sufficient to give strong ground for 
belief that the single-phase method will mark a new 
era in electric railway operations before very long. 
Those we call to mind at the moment are known as the 
Finzi and the Arnold systems respectively, and the lat- 
ter, we believe, is being installed as an experiment 
on an extensive scale on one of the American roads. 
As to its performance under practical operations it is 
as yet too early to speak, but many eulogistic accounts 
of the Arnold system have appeared in the pages of 
the American technical press. Yet another single-phase 
system, about which excellent reports are at hand, is 
the invention of Messrs. Winter and Eichberg. This 
system has been taken up by the Union Electricitats- 
Gesellschaft, and has been operated experimentally on 
the Continent. The principal trials have been made 
on the line between Johannesthal and Spindlersfeld. It 
is a part of the Prussian State Railways, 2% miles long, 
and . a car equipped on the Winter-Eichberg principle 
has been in regular operation on it since August last. 
Of the total weight of this car of 52 tons, the electrical 
equipment accounts for six tons. There are two motors 
mounted on the same truck, each of 120 horse-power, 
and the car can be controlled from either end. A 
small transformer on the car supplies current for driv- 
ing the braking air-pump, for the controllers, and for 
lighting. The voltage' on the line is 6,000 volts, with a 
frequency of 25 cycles. The Winter-Eichberg motor, 
in common with all recent variable-speed alternating- 
current motors, is of the commutator type. It pos- 
sesses two windings, the primary and the secondary, 
the latter being joined to a commutator, and supplied 
with current at low E.M.F. by means of brushes con- 
nected to the low-potential side of a variable-ratio 
transformer. In practical operation the line voltage of 
suitable value for transformation is impressed directly 
upon the primary windings, while a low E.M.F., suit- 
able for commutator operation, is derived by trans- 
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formation for the secondary circuit. Messrs. Winter 
and Eichberg have recently taken out a patent for 
various improvements in details of construction, and 
we hope that some reliable information will be forth- 
coming before very long with regard to the practical 
operation of the system. 



Engineering Notes. 

To the Pittsburg Steel Company, of Pittsburg, 
with rod and wire mills at Monessen, Pa., belongs 
the distinction of having made a record for rolling 
rods that will probably stand for some time to come. 
On the day turn on January 14 this plant turned 
out 716,500 pounds of No. 3 rods, and the night turn 
following turned out 613,000 pounds, or a total of 
1,329,000 pounds for both turns. The best previous 
record for rod rolling was made at the Rankin Works 
of the American Steel and Wire Company, and 
amounted to 605,440 pounds on one turn. When it is 
known that the rod mill of the Pittsburg Steel Com- 
pany has been in operation only a little more than a 
year, having rolled the first rods on December 3, 1902, 
the above record is all the more remarkable. We may 
state that the output of rods made on the first day 
this plant was started was a record breaker, and the 
mill has been making splendid records right along. 

The cost of water power development in France, ac- 
cording to Prof. Janet, varies from $21.40 per horse- 
power to $150 per horse-power, depending on the head 
to be dealt with, the lowest expenditure being upon 
a fall of 140 meters in Haute-Savoie, the horse-power 
being calculated at the turbine shaft. At Geneva, for 
the first group of turbines erected, of 840 horse-power, 
and for the river works then completed, the capital 
cost amounted to $300 per effective horse-power. The 
groups of turbines subsequently erected cost but $95 
per horse-power, and the completed works would 
cost but $135 per horse-power. At the chlorate works 
at Valorbe, the capital expenditure upon the develop- 
ment of 3,000 horse-power amounted to only $19.45 
per horse-power. At Niagara, the rates charged to 
ordinary consumers by the Cataract Power and Con- 
duit Company varied from 2 cents per unit for 1,000 
units per month or less to 0.64 cent per unit for 80,000 
to 200,000 units per month. The cost of energy for 
power purposes from water power stations in France 
and Switzerland varied from 2.1 cents per unit for 
small powers to 1.24 cents per unit for large powers. 

A new process of manufacturing petroleum bri- 
quettes has been invented by M. Maestracchi, so Mr. 
Oliver J. D. Hughes, the United States consul-general 
at Coburg, reports. The process is a simple one, con- 
sisting of mixing petroleum with three other chemicals 
in the following proportions: Petroleum, 1 liter; soft 
soap, 150 grains; resin, 150 grains; caustic soda lye 
wash, 300 grains. This mixture is then heated and 
well shaken, after which it is allowed to solidify. 
This operation occupies about 40 minutes. Care has 
to be observed to prevent the liquid running over, 
and this is achieved by pouring a small quantity of 
soda into the vessel and shaking it well until solidi- 
fication is completed. The mixture is then run into 
briquette molds of the requisite size, and these are 
then submitted to heat in a stove for ten or fifteen 
minutes. The briquettes are then set aside to cool, 
which occupies an hour or two, and then they are 
ready for use. If it is desired to make the briquettes 
more solid, this can be accomplished by the addition 
of sawdust or sand to the mixture. Experiments 
have demonstrated that these briquettes yield three 
times as much heat as ordinary coal; they are lighter 
in bulk and easier to carry; and what is more im- 
portant, after consumption, there is no ash or other 
residue. 

The new turbine-propelled torpedo-boat destroyer 
"Eden," built for the British navy, recently completed 
her official trials. The "Eden" is one of the latest 
25%-knot type of torpedo-boat destroyers, and is fitted 
with Parsons turbines instead of reciprocating en- 
gines. Her dimensions are: Length, 220 feet; breadth, 
22 feet 6 inches; depth, 13 feet 9 inches. On the official 
four hours' full-speed trial with over 125 tons load on 
board, the vessel easily attained the speed of 26.099 
knots for the first hour and 26.229 for the last three 
hours, the guaranteed speed being 25% knots. The 
result of a previous four hours' full-speed coal-con- 
sumption trial was within the amount stipulated in the . 
contract. The main propelling machinery consists of 
three turbines, one high-pressure and two low-pressure, 
each driving separate shafts, with two propellers on 
each shaft. Inside the exhaust casing of each of the 
low-pressure turbines, a reversing turbine is fitted. In 
view of the great variation in the horse-power required 
in modern war vessels, two additional cruising tur- 
bines are permanently coupled to the shafts of the main 
low-pressure turbines. When working at reduced 
power, the steam from the boilers passes through the 
cruising turbines in series, and thence to the main tur- 
bines. By this means a high ratio of expansion of the 
steam at all power speeds is obtained, and the loss by 
throttling of the steam is overcome. 
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THE ABRUZZI POLAR EXPEDITION.— II* 

As the "Polar Star," which had been abandoned after 
it had been seized by the ice, was the only means by 
which the expedition could return home the follow- 
ing year, every effort was made to save her. Water 
had first to be pumped out of the ship to enable the 
leak to be found, and this had to be mended, as well 
as a leak on the other side. Then it was necessary to 
keep the ship dry and protect her engines, so that they 
might remain under water during the winter without 
being injured. The pump which had been brought to 
serve in the production of hydrogen gas was put into 
action. The work of salvage was carried on with 
great difficulty, and was finally successfully accomp- 




Sleeping Bag: Accommodating Three or Four Persons 



passed on the ice packs showed certain defects in the 
preparation, and the expedition returned, to be resum- 
ed on the morning of March 10. Then followed a 
long, dreary wait for those who remained by the ship, 
and after being separated for 104 days Capt. Cagni re- 
turned, having broken the polar record. Excellent 
advice is given in the book as to the proper equipment 
of polar expeditions. 

The ship was finally freed with the aid of gun-cotton 
and gun-powder mines, and on August 16 the "Polar 
Star" steamed away to Cape Flora, and reached Tromso 
September 5, and telegrams were sent to His Majesty 
King of Sweden and Norway and His Majesty King 
Victor Emmanuel III., announcing that 80 deg. 34 min. 




A White Dolphin. 



subjected to fierce 
winds. The snow 
never fell in large 
flakes, but was granu- 
lated by the wind as 
soon as it fell, so that 
walking over it left 
no trace. It was car- 
ried by the wind like 
the desert sand. The 
chapters of the book 
devoted to the polar 
night and the feasts 
of Christmas and New 
Year are most inter- 
esting reading, as is 
also that devoted to 
the preparation for 
the departure of the 
expedition toward the 
pole. Elaborate de- 
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A Sledge 1 1 Feet Long-. 

»5 





Interior of the Tent 




A "Kayak" 11 Feet 7 Inches Long. 



The Silk Tent with Canvas Bottom. 



lished. When the ship was again floated, she never 
regained her original shape. In being docked on her 
return, it was found that the shaft of the propeller 
had been bent one inch. 

While under canvas the members of the expedition 
followed the same order of the day as when on ship- 
board, and life was most monotonous. The tents were 

* A review of * k Onthe -Polar Star' in the Arctic Sea. ,; by his Royal 
Highness Luigi Amedeo of Savoy, Duke of the Abruzzi. New York: Dodd, 
Mead & Co. 1903. Two volumes. 



tails are given of the rations, the kayaks, sledges, 
tents, stoves, etc. As the Duke became an invalid, the 
expedition was turned over to Capt. Cagni. 

The departure toward the pole occurred on the morn- 
ing of February 21. The first three days which were 
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North latitude had been reached. So ends one of the 
most interesting polar expeditions on record. 

» m » 

The death was announced in the middle of January 
of Ferdinand Ritter von Mannlicher, the inventor of 
the rifle which bears his name. He was fifty-six years 
ol age. His rifle was adopted by the Austrian govern- 
ment in 1886, and subsequently by Holland and Rou- 
mania. The weapon is superior for long-distance mark- 
manship. 




The Ship After the Storm. 



The " Polar Star " After the Ice Pressure. 
THE ABRUZZI POLAR EXPEDITION.— II. 



The Door of me Tent After a Storm. 
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EXCAVATIONS IN THE ROMAN FORUM. 

The remains of the northeastern part of the Forum 
present considerable interest, especially after the recent 
excavations which Commendatore Boni is making, and 
much light is being thrown upon the plan of the 
Forum, thus settling some of the discussions which 
have arisen upon the subject. Our present engraving 
shows some of the main points of interest in that part 
of the Forum which lies to the west of the Arch of 
Septimius Severus. In the foreground are the remains 
of the Basilica Fulvia, one of the constructions of the 
early period, which was modified considerably in after 
times. In the rear of the Temple of Antoninus and 
Faustina, one of the landmarks of the Forum. The 
Sacra Via, the main avenue of the Forum, whose exact 
position has been so much disputed, has been found 
according to the recent excavations to lie along the 
northern side. It passes in front of the two last-named 
structures and lies underneath the level ground seen 
on the right of the engraving. 

As regards the Basilica Fulvia (of which only the 
central part built of tufa blocks and part of the portico 
is now standing) the censor, M. Fulvius Nobilior, 
founded this edifice in the year 179 B. C. and gave 
it his own name. Later on, M. Aemilius Lepidus, dur- 
ing his consulate in 78 B. C, restored the build- 
ing considerably, and ornamented it with bucklers 
upon which were engraved the portraits of his an- 
cestors. A reproduction of the basilica restored and 
ornamented in this way now exists upon a medal of 
the time of Lep- 
idus. It is prob- 
able, however, 
that he did not 
finish the work 
upon the build- 
ing, for only 
25 years later we 
see that Lucius 
Aemilius Paullus 
took up the work 
and received 1,600 
talents from 
Caesar for this 
purpose. From 
this time on, the 
edifice took the 
name of Basilica 
Paulli. . It was 
badly damaged in 
the fire of the 
year 740 of Rome, 
and the work of 
restoring it was 
carried out by 
Augustus and 
some of the mem- 
bers of the 
Aemilia family. 
The splendid 
Phrygian columns 
(p av n azzetto) 
which Valentin- 
ian and Theodo- 
sius gave to the 
Basilica of St. 
Paul in 386 A. D. 
came from the 
building which 
Augustus re- 
stored. 

In the fifth cen- 
tury, the Basilica Aemilia no longer existed. On its site 
had been constructed a portico, which was probably com- 
menced under Petronius Maximus, prefect of Rome, 
and completed by Theodoric. To the edifice which they 
erected belongs the pavement formed of small blocks 
of marble of different colors, representing geometric 
forms. The columns of red granite with their pedes- 
tals and capitals of white marble (three of which can 
here be seen) were taken from different edifices and 
were adapted to the main structure as best might be. 
The ancient basilica contributed to this building with 
the old walls constructed of large tufa blocks (some 
of which still remain, as will be observed), also with 
a dozen columns adapted to the portico. This colon- 
nade was of considerable length, nearly 200 feet long, 
and ran along the Sacra Via. 

To the ancient structure also belongs the pavement 
of African marble, and two fragments of an architrave 
on which traces can still be seen of an inscription 
showing the reconstruction of *he building by Aemilius 
Paullus, also fragments of a frieze ornamented with 
bucranes and large paterae. The place which was 
occupied by this long portico or colonnade can be 
easily distinguished on the present site, and also 
some of the marble slabs which formed the pavement 
still remain. Some sections of the large marble 
columns are still left. 

At the farther corner of the structure, next the 
Temple of Artoninus and Faustina, were discovered 
not long ago trie remains of a monumental inscription 



in honor of Lucius Caesar, the adopted son of Augustus. 
The colossal fragments on which the inscription is cut 
have been left in the place where they were found. 
They no doubt keep the exact position which they 
took when the old edifice fell in ruins or was over- 
thrown during the Middle Ages. It is impossible to say 
to what monument this colossal inscription belonged. 
Perhaps Augustus, when reconstructing the Basilica 
Aemilia, added a portico to which he gave the name 
of his two nephews Lucius and Caius Caesar. 

Until the recent excavations were made, archaeolo- 
gists were not sure as to the exact direction of the 
Sacra Via, the main avenue passing through the Forum, 
which was the scene of so many events in the history of 
the capital. It was formerly supposed that it passed 
through the middle of the Forum, but the excavations 
which Commendatore Boni recently made have proved 
that it ran along the northern side, tracing a line 
which started from the Arch of Septimius Severus and 
passed in front of the Basilica Aemilia and the adjoin- 
ing Temple of Antoninus and Faustina, therefore skirt- 
ing the colonnade whose remains are visible in the 
engraving. The actual pavement of the ancient avenue 
lies, however, far below the level of the present 
ground. At the corner of the Basilica of Constantine 
(lying farther back of the Temple) a considerable 
portion of the old pavement has been discovered. It 
is formed of large polygonal slabs of basaltic lava. 
The pavement which has been uncovered so far lies 
about 8 feet below the ground level and is in a good 
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state of preservation, with the blocks well joined to- 
gether. 

Chemical Studies. 

The Agricultural Department's experiments with 
food preservatives involve the examination of 5,500 
samples. A study of the changes in the composition 
of apples under its methods of cold storage has been 
continued in collaboration with the Pomologist. A 
study of olive oil and its adulterations has been com- 
pleted. About 1,500 analyses were made in the insec- 
ticide and agricultural water laboratory. These in- 
cluded toxicological examinations to determine wheth- 
er bees were killed by poisons used in spraying. In 
the laboratory work on sugar done for the Treasury 
Department the number of analyses reported was 
1,744. In the Bureau Laboratory over 1,000 analyses 
were made, 807 of which were reported to the Dairy 
Division of the Bureau of Animal Industry. The dif- 
ficulty of distinguishing between butter produced by 
feeding cotton seed or cotton-seed meal and that to 
which foreign fats have been added will be the occa- 
sion of special study during the coming year. 

At the forthcoming St. Louis Exhibition the' United 
States Steel * Company will make an exhibit that 
will cover two acres of floor space. It will be the 
first exhibit of so wide a scope ever attempted, and 
will cover every branch of the industry. 



A Balloon School for military Students. 

Great Britain is trying hard, after the terrible les- 
sons of the South African war, to set her house in 
order — at any rate, as regards her army. The country 
is, however, greatly handicapped in being so small and 
so thickly populated, rendering it a matter of immense 
difficulty to get suitable grounds for military maneu- 
vers on a large scale. Aldershot has become altogether 
too small, owing to the extended range of the modern 
small-bore rifle; and even Salisbury Plain abuts on 
many large towns. At Aldershot is established one 
of the most extensive military balloon factories and 
schools, among the fighting forces of Europe. It is 
presided over by a lieutenant-colonel, under whose 
supervision the balloons are constructed and filled. 
He also has in charge a kind of military balloon 
"academy," in which young officers are taught to take 
important observations from great heights, as well 
as the making of maps and taking of photographs 
from both free and captive balloons. 

A visit to the Aldershot military balloon factory is 
most interesting. One commences with the work- 
rooms, in which the girls are sewing together sections 
of gold-beaters'' skin, or great sheets of the finest 
Chinese silk. The skin is best, 'however, as being 
impervious and less likely to let the gas escape. Next 
come the rope and cordage rooms; the making of the 
cars or baskets; the chemical department, in which 
the hydrogen gas is prepared; and lastly the great 
pit in which the filled balloons are kept on field-days. 

Each military 
balloon carries 
from two to five 
officers, each of 
them a trained 
observer, map- 
maker, or photo- 
grapher. The bal- 
loons are fre- 
quently taken out 
either collapsed 
altogether, o r 

only half filled, 
and wagons go 
with them con- 
taining stacks of 
cylinders of gas. 
When the battle- 
ground is reached, 
the tubes ar e 
laid on and each 
balloon fully in- 
flated, and the 
telephone fixed 
which is to con- 
nect the officers 
in the car with 
the tent of the 
General Staff be- 
low. Then all is 
ready for the as- 
cent. From the 
foregoing it will 
be seen that the 
most common 
form of military 
balloon is the one 
held captive by 
means of steel 
wires; and the 
whole concern, at 
a height of from 
1,000 to 3,000 feet, can be towed along by horses, all 
the while being kept in close communication with the 
Headquarters Staff, who are kept constantly advised 
as to the movements of the enemy and his general 
dispositions. 

A course of military ballooning is now quite the 
thing in European armies; and it is an interesting 
fact that a large number of Japanese staff officers have 
been instructed by Col. Templer's disciples, who volun- 
teered to go out and teach them years ago. In fact, 
there is no branch of modern military science (or 
naval science either for that matter) in which the 
Japanese do not excel. 



Tlie Current Supplement. 

The Boro Budur temple of Java is the subject of the 
opening article of the current Supplement, No. 1474. 
Mr. Charles H. Stevenson discusses the subject of 
seal and walrus oils. An elaborate article on the 
Hudson River tunnel, with illustrations clearly ex- 
plaining the nature of the work and the difficulties to 
be overcome, forms not the least interesting feature 
of the issue. "The Construction of Steel Cars" is the 
subject of a paper recently read before the Institution 
of Civil Engineers in London. The paper is abstract- 
ed in the Supplement. Of astronomical interest is an 
excellent article on giant and miniature suns. The 
paper on Korean head-dresses in the National Museum 
begun in the last number is concluded. 
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"Massachusetts," "Ala- 



ACCIDENT TO THE BATTLESHIP "ILLINOIS." 

The battleship "Illinois" is now at the navy yard, 
Brooklyn, repairing the damages sustained during a 
collision in which, but for the presence of mind of her 
captain, Royal B. Bradford, she might have shared 
the fate of the British battleship "Victoria," which 
now lies at the bottom of the Mediterranean Sea. The 
"Illinois" is one of three 

identical ships, the other two ^^^^^^^^^^^^ 

being the "Alabama" and ^^ 
"Wisconsin." She is a first- 
class battleship, built at 
Newport News, commenced 
in 1897, launched in 1898, 
and commissioned Septem- 
ber, 1901. On a displacement 
of 11,565 tons, when indicat- 
ing her full horse-power, she 
has a speed of 17.4 knots. 
Her armament consists of 
■ four 13-inch guns in the main 
battery, fourteen 6-inch rap- 
id-fire guns in the intermedi- 
ate battery, and a secondary 
battery of sixteen 6-pounders, 
six 1-pounders, four Colts, 
and two 3-inch field guns. 
She also has four above- 
water torpedo tubes. Her 
belt armor, of Harvey steel, 
varies at the water-line from 
13% inches amidships to 
about 4 inches at the bow. 
She is protected with 14 
inches of Harvey steel on the 
turrets and 15 inches on the 
barbettes. 

At the time of the accident, 
the North Atlantic fleet was 
engaged in maneuvers off the 
south coast of Cuba. The 
fleet of battleships consisting 
of the "Kearsarge," "Maine," 
bama," "Missouri," and "Illinois," was moving in 
line abreast heading east by north. They were ranged 
from port to starboard in the order named. The 
"Missouri," experiencing some trouble with her 
steering gear, had dropped somewhat back of the 
line, and was coming up in the endeavor to regain 
her position abreast of the other ships. About this 
time the signal was flown to change the course through 
four points to northeast 
by north, and the maneuver 
was being executed when the 
steering gear of the "Mis- 
souri" again was disabled, 
and she began to sheer over 
to starboard, converging on 
the "Illinois," which, with 
the rest of the line, was 
steaming at a cruising speed 
of about 10 knots an hour. 
The "Illinois," in accordance 
with the signals, had ported 
her helm; but the speed at 
which the "Missouri" was 
traveling made it evident 
that a collision was impend- 
ing, and it looked for a mo- 
ment as though she would 
ram the "Illinois" fair in the 
broadside. According- 
ly, Capt. Bradford threw his 
helm hard over to starboard, 
in the endeavor to swing his 
stern away to starboard, 
clear of the oncoming bow 
of the "Missouri." The man- 
euver undoubtedly saved the 
ship, although it was too 
late by a fraction of a second 
to carry the ships quite clear 
of each other. The "Mis- 
souri" struck a quartering 
blow, neither of the ships 
having much way on at the 
time. The ram evidently 
entered between two blades 
of the propeller and rode up 
on the upper cast-steel strut 
of the port propeller shaft, 
which, of course, snapped 
under the strain. It broke 
in two places: near the boss, 
and also at the point where 
it enters the hull. The strut 
extends through the hull and 
within the interior of the 
ship until it meets the under- 
side of the protective deck. 
Unfortunately, the break was 
a diagonal one, and when the 



broken section of the strut fell out, a con- 
siderable hole was left into the tiller room com- 
partment, through which the water immediately 
began to enter. There is a water-tight door to 
this compartment; but the man whose duty it is to 
attend the same evidently lost his nerve, and fled 
above decks without closing the door. The door of 







SECTIONAL VIEW SHOWING THE METHOD OF CLOSING THE HOLE IN TILLER COMPARTMENT 

OF BATTLESHIP "ILLINOIS." 



the next compartment forward was immediately 
closed, however, and when it was discovered that the 
compartment was filling but slowly, this second door 
was opened, and by wading waist-high in water, the 
crew were able to reach and close the inner door. 
The water was then pumped out of the forward com- 
partment, leaving only the tiller room compartment 
to become flooded, the effect being to settle the stern 
of the "Illinois" about two feet deeper in the water. 




The collision took place about 20 miles from Guan- 
tanamo, Cuba, for which point the vessel was imme- 
diately headed. Here temporary repairs were executed 
by some very clever work on the part of one of the 
ship's divers, who placed felt-covered planking over the 
hole, and by means of bolt-hooks which caught on the 
inner edge of the ship's plating, the diver was able 
to screw the planking up 

to a fairly snug fit. The 

hole was so irregular, how- 
ever, that wooden wedges 
had to be driven in by the 
diver, and a patent shot-hole 
plug inserted, before the hole 
could be even roughly closed. 
It was still considered neces- 
sary, before the ship could 
take the long journey to New 
York, to make further pro- 
vision against leakage; and 
at the ingenious suggestion 
of the ship's carpenter's 
mate, use was made of some 
firebrick which happened to 
be on board and some cement 
and sand, to make a close 
sealing up of the rent. The 
accompanying sketch will 
show very clearly the way in 
which this was accomplished. 
The diagonal riveted mem- 
ber, shown in the illustra- 
tion, is the inboard portion 
of the broken strut, and 
around this was built up a 
bulkhead of stout wooden 
planking, completely inclos- 
ing the fracture. The brick 
was then built up around the 
hole, as shown, and cement 
forced in for the purpose of 
filling the interstices and, as 
far as possible, sealing up the hole. Above the hori- 
zontal bulkhead a further layer of material was laid, 
and the whole of this masonry work (for such it real- 
ly was) was held in place by means of timber shores 
abutting against the protective deck above and 
against a longitudinal angle iron on the floor of the 
compartment. These repairs completed, the pumps 
were set going, and with her disabled propeller and 
shaft slung in heavy chains, as shown in our photo- 
graphs, and under her 
starboard engine, the "Illi- 
nois" made the long trip of 
1,300 miles from Guantan- 
amo to New York without 
any mishap. 



Action of Radium on 
Bacteria. 

Continuing the experi- 
ments of one of us on the 
action of radium bromide on 
plants, we have experimented 
on various bacteria. We find 
that, in the case of Bacillus 
pyocyaneus, B. typhosus, B. 
prodigiosus, and B. anthracis 
in agar culture medium the 
fi radiations from radium 
bromide exercise a marked 
inhibitory action on growth. 
Exposure for four days at a 
distance of 4.5 mm. to 5 mgr. 
of radium bromide does not 
appear sufficient to kill the 
bacteria, but is adequate to 
arrest their growth, and to 
maintain a patch on an agar 
plate, inoculated with any of 
these organisms, sterile. A 
broth tube, however, inocu- 
lated from this patch has in 
most cases developed the or- 
ganisms, showing that while 
the growth is inhibited in 
the patch, all the organisms, 
there are not killed. — Henry 
H. Dixon and J. T. Wigham 
in Nature. 



BATTLESHIP "ILLINOIS" IN DRYDOCK ; SHOWING BROKEN STRUT, BENT PROPELLER BLADES, 
AND THE HOLE (TEMPORARILY PLUGGED) THROUGH SIDE OF SHIP. 



According to the Agricul- 
tural Department's inventory 
of farm animals for January 
1, 1903, the value of horses 
was over a billion dollars, 
and of mules, nearly 200 mil- 
lion dollars. The value of 
cattle of all kinds consider- 
ably exceeded 1,300 million, 
of sheep, 168 million, and of 
hogs, 365 million dollars. 



© 1904 SCIENTIFIC AMERICAN, INC 



April 2, 1904. 



Scientific American 



275 



RAISING OSTRICHES IN THE UNITES STATES. 

BY DAT ALLEN WTLLEY. 

The Dark Continent has always had a monopoly of 
the ostrich business, but the United States threatens 
to become a rival in this industry, and may take away 
the laurels from Cape Colony, which has been one of 
the great centers for breeding these birds. The story 
of their introduction into this country by Mr. Edwin 
Cawston, of California, is familiar to the readers of the 
Scientific American. 

The success of Mr. Cawston's work has resulted in 
two other ostrich farms being established — one near 
Jacksonville, Fla., and another in Arizona. In con- 
nection with the Florida farm is a racetrack, 
where several ostriches have been broken to 
harness and have paced a mile in 2:30. Mr. 
H. J. Campbell, the superintendent, has from 
200 to 250 adult birds under his care. As each 
weighs from 200 to 450 pounds, and their 
heads are from six to eight feet above the 
ground when the neck is fully stretched, an 
idea of the size of the flock can be gained. 
They average much larger than the birds 
shown with menageries, as they have plenty 
of space to run about in and stretch their 
legs, so to speak. Their bill of fare is not 
expensive. When but two or three days old, 
the chicks display their appetite for such 
delicacies as gravel and bits of bone, which 
is really the first "nourishment" they take. 
Two or three days later they will eat bran, 
grass, cabbage leaves, etc., upon which they 
grow rapidly. In fact, a healthy ostrich 
will increase its size at the rate of a foot a 
month for the first few months, and be large 
enough to kick a man over by the time it is 
a year old. Many accounts have been writ- 
ten of the fierceness of the African ostrich, 
but most of the statements are exaggerated. 
During the laying season the males become 
quite ferocious, and one must be very care- 
ful in approaching a nest, as he may get a 
kick which will not only knock him sense- 
less, but possibly wound him badly, as each bird has 
upon its feet claws which will cut like a knife. A 
curious fact is that if a person stoops over when at- 
tacked by one of the large birds, he may save him- 
self from the kick, as it cannot exert any force below 
a height of three feet, owing to the peculiar manner 
in which the legs are jointed. The keepers at the 
Jacksonville farm take with them small dogs, which 
will drive the largest ostriches anywhere about the 
pen. The birds realize that they cannot harm the 
dogs with their feet, and fear them more than a man. 
Ostriches are very much like other birds in hatch- 
ing arid rearing their young. Shortly after pairing 
off, the two birds will begin to build a nest, or rather 
to dig one out of the ground. The male bird rests his 
breastbone on the ground, and kicks the sand out be- 
hind him. When one side is sufficiently deep, he 
turns around and operates in a like manner, until a 



sitting on the eggs from about four o'clock in the 
afternoon until nine o'clock the following morning. 
It may be understood with what skill this is performed 
when it is remembered that 250 to 400 pounds of 
ostrich are bearing down upon fourteen eggs. At 
about nine o'clock in the morning the hen takes his 
place. The male ostrich, however, with remarkable 
intelligence, relieves the female for an hour in the 
middle of the day, while she goes in search of neces- 
sary nourishment. A pair will follow this schedule 
with regularity for forty days, when the chicks can 
be heard in the shells. 

A fair-sized egg weighs about four pounds, or as 




mand* a higher price. Before coming into the hands 
of the milliner and dressmaker, however, the glossy 
covering of the bird must be subjected to several pro 
cesses. The plumes are tied on strings about four 
feet long, singly or in bunches of two or three, ac- 
cording to their size. Then they are scoured, cleaned 
in soapsuds, and rinsed frequently, when they are 
ready for the dyer. After dyeing comes more rinsing 
in clean water containing starch. Then the feathers 
are beaten on a smooth board until they are free from 
all particles of starch. After this they go to the work- 
room, where skilled operators "finish" them, and here 
again they are graded. This grading is even more im- 
portant than the first, and years of practice 
and observation are required to render the 
operator thoroughly competent. They then 
go to the sewing department. Each 
"feather" used in the trade consists of sev- 
eral sewn skillfully together, three, four, or 
five feathers, end to end, according to the 
value and thickness desired. After being 
sewn, the feathers are steamed, in order to 
allow the fibers to assume their natural po- 
sition, and are sent to the curler, who gives 
them that graceful shape, both in fibers and 
stem, so. much desired. From the curler 
they pass to the buncher, who combs them 
and gives them whatever style is demanded 
at the time for sale in the open market. 



-»<»>» 



Holding- a Brooding Ostrich from the Nest with a Forked Stick While the 
Eggs are Being Examined. 



much as two dozen hen's eggs. The size of the chick 
as it emerges from the shell is wonderful. It does 
not seem as if it could be half as large as it really is. 
This is due to the fact that the down and feathers, 
which cover it before it sees daylight, spread out when 
it leaves the shell, and nearly double it in size. 

When a year old, the plumage of the ostrich is 
usually large enough and fine enough to begin pluck- 
ing, which is one of the most difficult and dangerous 
operations of ostriculture. A few of them are driven 
into a small corral, when one by one they are pushed 
into a small angular inclosure, and a long, narrow bag 
is placed over the head, with a hole in the end to 
breathe through. Then one man holds the bird, while 
the operator skillfully clips arid pulls at the feathers 
that are ripe. Blinded the bird becomes very tame, 
but care is exercised by the men to avoid the kicks that 
necessarily are included by the creature in this per- 



Comparison of Costs for Steam and 
Electric Traction. 

Dr. Reichel, whose very graphic account 
of the famous run from Berlin to Zossen 
of 130.4 miles per hour the readers of this 
journal will doubtless remember, has given 
some rather interesting cost comparisons be- 
tween steam and electricity from the Ger- 
man standpoint. 

A steam train consisting of a locomotive 
and five cars weighs 330,000 kilogrammes, 
contains 168 seats and uses 1,400 horse- 
power at full speed; the electric train con- 
sisting of one motor car and four trailers weighs 260,- 
000 kilogrammes, has 180 seats and uses 1,000 horse- 
power. The initial cost of both trains is practically 
the same, being about 400,000 marks ($100,000). The 
operating cost for simply moving the train is 51 pfen- 
nigs (12% cents) for 100 seat-kilometers, operating 
with steam, and 49% pfennigs (11% cents) using elec- 
tricity. Applying a calculation to the 150-kilometer, 
or 94-mile line, between Berlin and Leipzig, we get the 
following conclusions: On this line an 18-hour serv- 
ice is furnished and 36 trains a day run every hour in 
both directions, so that if 40 per cent of the seats are 
occupied (the trailers are put on when necessary) about 
2,500 passengers are accommodated. Figuring the fare 
per kilometer as 6 pfennigs (1% cents), which is the 
present second-class fare, this would give a daily in- 
come of 22,500 marks ($5,650). The operating ex- 
penses, considering transportation only, are about 5,000 
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Ostrich Chicks. 



Plucking Ostrich Feathers. 



OSTRICULTURE IN THE UNITED STATES. 



round hole about four feet in diameter and one foot 
deep is the result of his exertions. Occasionally he 
intimates to the female that help is required, and they 
take turns. The hen forthwith begins to lay an egg 
every other day, until twelve or fifteen are located 
side by side in this hole in the ground ; then they 
scatter a little sand over the tops of the eggs, to pro- 
tect them from the fierce rays of the sun. This habit 
has doubtless led to the supposition given as a fact in 
many natural histories, that the eggs of the ostrich 
are hatched by the sun, unaided by the bird. 

As soon as the full number of eggs are laid, the 
couple share the labor of hatching, the male bird 



f ormance. When a feather root' is hurt, injury is done 
that can never be remedied, for when a "socket" is 
pulled out, a feather can never grow again. • The 
short feathers are pulled out without any apparent 
pain to the creature, as they are ripe and would fall 
off in the course 1 of nature if not extricated by the 
skilled operator. The heavy wing feathers are ' cut 
off with heavy scissors, the stumps being left in. the 
skin. These stumps are ripe for extraction about 
three months after a plucking takes place. 

Strange to say, the feathers secured from the Cali- 
fornia and Florida birds are of a better quality than 
those imported from South Africa, and actually corn- 



marks daily ($1,250). Adding to this the other oper- 
ating expenses, particularly for employes, maintenance 
of way, stations, management, etc., 7,600 marks daily, 
this would make the daily operating expense 12,600 
marks. This leaves 9,900 marks for interest on the 
original capital, which in one year would be 3,600,000 
marks, which would give 4 per cent interest on 90,- 
000,000 marks. The cost per kilometer would, in this 
case, be about 600,000 marks. 



What is said to be the largest loom in the world has 
been built in Germany for weaving artists' painting 
cloth. It is capable of weaving feltings 48 feet wide. 
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Legal Notes. 



The Akt of Cross-Examination.* — If the prac- 
tising lawyer expects to find Mr. Wellman's 
book a manual of the cross-examiner's art, he 
is likely to be disappointed. If the man unversed in 
law expects to find in this book some account of the 
methods that trial lawyers adopt in worming out of 
resistant witnesses the truth which they have sworn 
to tell, and very often refuse to tell, he will be more 
than gratified. In a word, whatever may have been 
Mr. Wellman's intention in preparing this book, it 
will be read with most interest by men who are not 
lawyers. 

Mr. Wellman's long experience as a resourceful 
cross-examiner has singularly fitted him for the task 
of presenting a clear analysis of the methods which 
every good trial lawyer consciously or unconsciously 
adopts. Contrary to many cross-questioners, Mr. 
Wellman does not believe, as a general rule of proced- 
ure, in bullying every witness into telling the truth. 
Sometimes it is necessary; and even then it may not 
attain the desired end. Mr. Wellman states that the 
late Benjamin P. Butler was one of the few men who 
employed the method of roaring at a witness success- 
fully. One example of what is politely termed his 
"vigorous" method of cross-questioning was afforded 
when, on one occasion, he began savagely to examine 
a distinguished Harvard professor. The presiding 
judge, struck by the indignities to which the witness 
was being subjected, reminded Butler that the man 
in the box was a Harvard professor. "I know it, your 
Honor," replied Butler; "we hanged one of them the 
other day." In striking contrast to Butler was Rufus 
Choate, of whom it was said that "he never aroused 
opposition on the part of the witness by attacking 
him, but disarmed him by the quiet and courteous 
manner in which he pursued his examination." In 
Mr. Wellman's opinion the good advocate should be 
a good actor. The play of the facial muscles, a look 
in the eyes, perhaps a smile, may often do more to 
convince a jury than actual words. Perfect self-pos- 
session is one secret of a skillful advocate's success in 
court. Damaging admissions by his own witness 
should never disconcert him. An excellent example 
of the effect of manner rather than of words upon 
a jury is quoted by Mr. Wellman from O'Brien's "Life 
of Lord Russell." Once when cross-examining a wit- 
ness of the name of Sampson, who was sued for libel 
as editor of the Referee, Russell asked the witness a 
question which he did not answer. "Did you hear my 
question?" said Russell in a low voice. "I did," said 
Sampson. "Did you understand it?" asked Russell In 
a still lower voice. "I did," answered Sampson. 
"Then," said Russell, raising his voice to its highest 
pitch, and looking as if he would spring- from his 
place and grip the witness by the throat, "why have 
you not answered it? Tell the jury why you have 
not answered it." A thrill of excitement ran through 
the courtroom. Sampson was overwhelmed; and he 
never pulled himself together again. 

As to the matter of cross-examination, which forms 
the topic of an entire chapter, all that can be said is 
summed up in David Graham's jesting remark: "A 
lawyer should never ask the witness on cross-exami- 
nation a question unless in the first place he knows 
what the answer would be, or in the second place, he 
doesn't care." 

The task of exposing a witness who is not telling 
the truth, by the wiles of cross-examination, to make 
him convict himself out of his own mouth, requires 
more than ordinary adroitness. The difficulty lies in 
the fact that it is so hard to sift the true from the 
untrue. Even the habitual liar sometimes tells the 
truth. It is in his exposition of the method of detect- 
ing perjury that Mr. Wellman has given us one of the 
most valuable discussions of his book. The man who 
is able to repeat his story over and over again, using 
almost the identical words in each narration, says 
Mr. Wellman, is always open to suspicion. If he Is 
suddenly stopped in the middle of his story, and made 
to start again at the very beginning, he is almost sure 
to betray the fact that he is reciting a carefully- 
prepared tale. Having no facts to associate with the 
wording of the story, he can recall it to mind only as 
a whole, and not in detachments. By distracting his 
thoughts to incidents not forming a part of his narra- 
tive, and then by returning to those considerations 
about which he has been first questioned, he is sure to 
be trapped. He cannot invent answers as fast as a 
lawyer can invent questions. It is the "instinct for 
the weak point" that here assists the questioner. 
Sometimes the lawyer confines himself to one or two 
salient points, on which he feels confident that he can 
make the witness contradict himself. An excellent 



* The Art, of Cross-Examination. By Francis L. Wellman. of the New- 
York Bar. With the cross-examination of important witnesses in some 
celebrated cases. New York. The Macmillan Company. 1903. Small 
8vo. Pp.383. 



example of this method may be found in the oft-re- 
peated story of Abraham Lincoln's convincing a jury 
that the witness could not have seen his client com- 
mit the murder for which he was charged, by the 
light of the moon, for the reason that there was no 
moon at the time the murder was said to have been 
committed. 

The sharpest battle of wits in the courtroom is to 
be found when the cross-questioner meets the expert. 
It has become a matter of common observation that 
not only can honest opinions of different experts be 
obtained upon opposite sides of the same question, but 
also that dishonest opinions may be obtained upon 
different sides of the same question. It is dangerous 
for a cross-examiner to attempt to cope with a spe- 
cialist in his own field of inquiry. And yet it is often 
done with some success. During the famous Carlyle 
Harris case, in which Mr. Wellman himself played no 
small part, the prosecution won its case largely upon 
the information which it had gathered in a thorough 
examination of six thousand reported cases of mor- 
phine poisoning. The distinguishing symptom of the 
case was symmetrical contraction of the pupils of the 
eyes. There was no doubt that Mrs. Harris, for whose 
murder Carlyle Harris was on trial, had taken cap- 
sules containing harmless doses of quinine and mor- 
phia. The theory of the prosecution was that Harris, 
who had reasons for wishing his wife out of the way, 
had emptied one of the capsules and filled it with mor- 
phine, thus causing her death. On the trial an expert 
testified that symmetrical contraction of the pupils 
was not a certain symptom of morphine poisoning, 
and that his belief was grounded on a case recorded 
by a Prof. Taylor. When this point was reached, the 
cross-examining counsel asked: "Well, sir, did you 
investigate that case far enough to discover that Prof. 
Taylor's patient had one glass eye?" 

By far the most interesting chapter in Mr. Well- 
man's book is that which he entitles "Some Famous 
Cross-Examiners and Their Methods." It is filled with 
many a striking example of the methods of Russell, 
Choate, Butler, and Mason. Undoubtedly the most 
dramatic piece of cross-examination that Mr. Wellman 
has recorded is that of Piggott by Sir Charles Russell 
before the Parnell Commission. So overwhelming 
was it, that two days later Piggott fled to Paris. He 
later admitted that he had perjured himself, and com- 
mitted suicide. 

Mr. Wellman's book as a whole may be considered 
a most excellent presentation of both the merits and 
abuses of cross-examination as it is conducted in crim- 
inal trials. Without having written in any sense of 
the' word a textbook, he has given us an admirable 
work on a subject with which only the trial lawyer is 
intimately familiar, and yet which is of interest to 
every man. 



Historical Sketch of Patent Practice. — Mr. 
P. T. Wentworth contributes an instructive , ar- 
ticle to the American Machinist in which he gives 
an historical outline of our law of patents. The 
granting of letters patent was not altogether the 
prerogative of the King, for the first .legislation in 
England on this subject, in about the year 1623, 
was for the purpose of defining the right of royalty 
in the granting of monopolies and confining letters 
patent to inventions, thus settling a disputed point as 
to the King's right to grant such, and preventing the 
continuance of that flagrant abuse of the executive 
power which had led to the granting of business mo- 
nopolies covering all forms of trade during the reign 
of Elizabeth. These grants were extremely obnoxious 
to those engaged in all branches of industry, inasmuch 
as they were generally to court favorites who had no 
facilities for utilizing the same except by trading in 
the franchises so acquired. 

When the United States gained their independence, 
the mantle of sovereignty did not fall upon the Presi- 
dent, but upon each of the several States, where in 
the major part it remains to the present day. 

The several States were, therefore, each vested with 
the right under the law existing at the time of the 
adoption of the Constitution to grant patents for in- 
ventions, and there are several known instances where 
a State actually did grant patent rights. Whatever 
power the United States government has in patent, 
as in all other matters, is traceable directly to some 
Constitutional provision and was not the result of 
any precedent set. by sovereignty abroad, but of pat- 
ent laws passed by Congress in accordance with pow- 
ers vested in it by the Constitution. 

The first United States patent law was passed in 
1790 and provided that the secretary of state, the sec- 
retary of war and the attorney-general, or any two 
of them, might grant letters patent for an invention 
if they deemed it sufficiently useful and important. 
The application papers were addressed to the three 
officials named above, but it was expressly provided 
that the letters patent themselves should be attested 
by the President, examined by the attorney-general, 
recorded by the secretary of state, and sealed with 
the seal of the United States. 



„ This practice was changed by the patent act of 1793 
by vesting in the secretary of state alone the power 
of passing upon applications for patents, the practice 
in other respects remaining unchanged. 
^ Under both these laws the granting of the patent 
, was not compulsory, the said laws merely vesting in 
the secretary of state the power to grant letters patent 
if he considered the subject matter of an application 
sufficiently useful and important. There was, prob- 
ably, no examination made as to novelty under either 
of these laws, but as the filing of a model or specimen 
was compulsory, it is apparent that an examination 
as to utility or operativeness was always had. The 
examination of the attorney-general was, as in most 
countries to-day, merely as to the form of the papers. 
It was under this law of 1793 that the "old patent" of 
the article was granted, and, to be valid, that patent 
must have contained the attestation of the President 
and have been countersigned by the secretary of state 
and also by the attorney-general to evidence that it 
had been duly recorded and was in proper legal form. 
The granting of patents was a function attached to 
the department of state and so continued until 1870, 
when by the statute of that year the patent office was 
attached to the department of the interior, which had 
been founded in the interim, to wit, in 1849. There 
has been at different times agitation tending toward 
the formation of a separate governmental department 
for carrying on this work, but it is probable that the 
patent office will continue to be under the supervision 
of some one of the other departments. 

The practice of granting patents without compul- 
. sory examination as to novelty continued until 1836, 
which year saw not only the destruction of the patent 
office building and its entire contents by fire, but the 
destruction by legislation of the old practice and the en- 
tire reorganization of the patent office upon the exist- 
ing lines. This patent act of 1836 was really the begin- 
ning of the present patent system. But 10,000 patents 
had been granted in the half century preceding its 
adoption, and since, the number has been nearly 750,000. 
This act of 1836 not only provided for the examina- 
tion of all applications in relation to the known art, 
but created the office of commissioner of patents. We 
find the patent office report of 1835 signed "Henry L. 
Ellsworth, Superintendent," and that of 1836, "Henry 
L. Ellsworth, Commissioner of Patents," the first re- 
port so signed. Patents from July 4, 1836, to July 8, 
1870, were not signed by the President, but by the 
secretary of state and countersigned by the commis- 
sioner of patents. Thereafter and until within the 
past few months, each patent was signed by the secre- 
tary of the interior and countersigned by the com- 
missioner of patents. At present, however, a patent 
is signed by the commissioner of patents only. 

The first patent issued after the law of 1836 took 
effect was to John Ruggles, of Thomaston, Maine, on 
July 13, 1836, a patent which does not seem to have 
attained any prominence in patent lore beyond hav- 
ing been so issued. It is probable that this patent 
was granted under the old system, as patent No. 1 
(the present numbering of patents dates from 1836 
only) was granted to the same party under date of 
July 28, 1836. The invention of this patent was a 
"locomotive steam engine for inclines and declines," 
and seems to have been of no greater prominence in 
the history of patents than the earlier patent re- 
ferred to. 

The date of the advent of the patent attorney is not 
positively ascertainable. It is more than likely, how- 
ever, that he was always present, if only in an ad- 
visory capacity. It is worthy of comment that it is 
generally recognized, both within and without the pat- 
ent office, that the patent attorney of to-day who does 
his work conscientiously is the factor which enables 
the immense volume of business transacted in the 
patent office each year to be carried on expeditiously, 
and that the value of many patents is attributable 
largely to his knowledge of the requirements of pat- 
ent office practice and of the manner of treating each 
application to meet such requirements, a knowledge 
attained only by experience and which embraces every 
stage of a patent application from its preparation to 
its final allowance. Although he acquires a consider- 
able fund of theoretical knowledge pertaining to the 
arts, his business is more particularly to see that the 
application is filed and sent to issue couched in terms 
which clearly distinguish the invention for which the 
patent is sought. 

The patent office each year receives from 35,000 to 
40,000 patent applications and issues from 25,000 to 
30,000 patents. Of the applications on which patents 
are not granted, some are found upon examination to 
be for well-known structures, others are duplicates 
of applications by other inventors, still others are 
abandoned and the remainder fail to issue because the 
device is not of sufficient merit over the known art to 
be patentable. The number of applications seems to 
increase each year, and the delay in disposing of them 
in the patent office is due to the failure to develop the 
capacity of the office in proportion to the increased 
volume of business. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ELECTRIC STOP-MOTION FOR WARPING- 
MACHINES.— J. Cocker and C. Denn, Phila- 
delphia, Pa. The object of this invention is 
to provide an improved electric stop-motion 
for warping-machines arranged to form a per- 
manent fixture of warping-machine and adapted 
to stop the motion in case a yarn or thread 
breaks and prevent the manufacture of im- 
perfect goods. 

ELECTRIC-RAILWAY PLOW. — J. H. 
Akers, Washington, D. C. This plow can be 
inserted into or withdrawn from the slot of 
the underground conduit at any point along 
"the slot, for examination and repairs without 
having to wait until the car is run over a 
pit. It provides for the movement of the car 
forward or backward and is adapted to pass 
over breaks in the conductor-rails at crossings 
without damage to the plow and the plow may 
be conveniently and safely lifted into or taken 
out of the slot at the same time preserving its 
freedom of movement for turning curves. 

Heating. 

AIR-HEATER.— J. Wateiuiocse, New York, 
X. Y. The invention relates to improvements 
in machines for heating or reheating com- 
pressed air to be used in drying material in 
machines, as shown in two prior patents 
granted Mr. Waterhouse — although the inven- 
tion is not confined to the devices shown in 
the patents, the object being to provide a 
heater of simple construction, in which heat 
may he easily regulated to the desired tem- 
perature for the material under treatment. 

Machines and mechanical Devices. 

TRIMMING-MACHINE.— N. M. Schuster, 
Kirksville, Mo. The aim of this inventor is 
to provide a machine more especially designed 
for trimming wall-paper and the like and ar- 
ranged to insure an accurate trimming of the 
roll at a high velocity and to allow of adjust- 
ing the roll according to the width of the 
margin and while the machine is in opera- 
tion. 

SPEAKING FIGURE.— G. W. Spexcek and 
A. Lynde, Atlantic City, N. J. In this patent 
the invention has reference to acoustics ; and 
its object is to provide a new and improved 
speaking figure arranged to emit articulate 
speech, songs, and the like and move the eyes 
and lips to closely imitate a human being. 
The record-cylinders are provided with sub- 
ject matter for speeches, songs, and the like. 

FELT-SPREADER.— J. II. Ostrandek, Ti- 
conderoga, N. Y. Mr. Ostrander's invention 
relates to improvements in devices for spread- 
ing any web of wool, cotton, or paper, and is 
especially adapted for paper-pulp and paper- 
machine felts, an object being to provide a 
spreader that may be readily attached to a 
machine and which will spread the paper-carry- 
ing felt. A further object is to make the de- 
vice adjustable, whereby it is possible to pre- 
vent the felt or paper sheet from creasing or 
wrinkling while traveling over the spreader. 

APPARATUS FOR TREATING YARN.— II. 
Lindenberg, West Iloboken, N. J. In carry- 
ing out this invention the object in view is the 
provision of a machine upon which the yarn 
to be treated is placed and held under tension 
while it is rotating and while subjected to a 
bath of suitable chemical and subsequently 
to a cleansing-bath. A vat or tank is pro- 
vided designed to contain solutions in which 
the yarn is to be immersed, such tank being 
rotatably movable and vertically adjustable 
relative to the yarn-carrying devices. 

HOISTING DEVICE FOR LIVE STOCK.— 
L. W. Johnson, Jerome Junction, Arizona 
Ter. Mr. Johnson's invention relates to hoist- 
ing devices or mechanism. The improvements 
are intended more especially for use in load- 
ing cars with live stock. A movable gang- 
way of special construction is employed for 
enabling the stock to pass thereonto which 
may rest on the ground or other surface of the 
pen from which stock may be taken, and in 
connection with said gangway hoisting devices 
are employed for elevating the gangway, to- 
gether with a load of stock, to a convenient 
height to enable the latter to pass into the 
car. 

MACHINE FOR TRIMMING AND APPLY- 
ING SHADE GOODS.— E. O. Engberg, Salt 
Lake City, Utah. This invention relates to a 
machine by which the fabric used for window- 
shades may be slit at its edges to produce 
the proper width and severed into the necessary 
lengths, the machine simultaneously creasing 
the stock, so as to facilitate the application 
to the lower edge thereof of the usual slat, 
and the machine, further, having means for 
carrying the shade-roller and for rotating the 
same during the operation of the machine, 
whereby automatically to wind the shade on 
the roller. 



Of Interest to Farmers, 

COTTON-CHOPPER.— T. J. Lowry, Mount- 
airy, N. C. The invention relates to improve- 
ments in cotton choppers and cultivating de- 
vices. In the present instance Mr. Lowry con- 
templates the provision of a machine or a 
device of the class described in which the chop- 
ping mechanism may be raised and lowered to 
put the same into and out of operation at the 
will of the operator. The mechanism may be 
held or retained by the operator in any desired 
position of adjustment. 



COMBINED HEADER AND STACKER.— J. 

H. Kindsvater, Manhattan, Kan. The im- 
provement is directed to a machine for head- 
ing and stacking the grain. The machine is 
equipped with means for adjusting the cutter 
apparatus and for throwing it into and out 
of gear, with power devices for bodily elevat- 
ing the receiver or barge by the movement 
of the portable apparatus, with means for 
tilting the raised barge, for guiding during 
tilting, and for braking the descent of the 
barge unloaded and with a horizontal con- 
veyer, which is shiftable relatively to the 
barge, so that it may be moved out of the 
way previous to elevation of the barge. 

HOISTING MECHANISM FOR STACKERS. 
— J. H. Kindsvater, Ellis, Kan. The subject- 
matter of this application constitutes in part 
a division of a prior application filed by Mr. 
Kindsvater. The present improvements are di- 
rected to a means for slidably guiding the up- 
and-down movement of the barge and permit- 
ting the same when raised to have a tilting 
movement to discharge the load, to means for 
hoisting the loaded barge by the movement 
of the machine, and to devices whereby the 
hoisting mechanism and barge may be con- 
trolled by a single operation. 

TOPPER AND STRIPPER FOR CANE- 
HARVESTERS-— G. D. Luce, New Orleans, 
La. The present invention refers to improve- 
ments in topping and stripping mechanism de- 
signed to be used in connection with a sugar- 
cane harvester, an object being to provide a 
mechanism of this character by means of 
which the cane may be quickly topped and 
stripped of leaves and the stalk conveyed to 
a cart or wagon. 



Pertaining to Vehicles. 

DEVICE FOR PREVENTING SHAFT-MO- 
TION IN VEHICLES.— W. N. Cleveland, 
Dover, Ky. In the present case the invention 
relates more particularly to devices used on 
vehicles for preventing shaft motion due to 
the vertical movement of the horse. Further, 
it relates to means whereby the seat of the 
vehicle may be inclined at slightly different 
angles, relatively to the vehicle-body, for the 
purpose of compensating grades over which 
the vehicle travels, thereby maintaining the 
seat substantially level. 



Railways and Their Accessories. 

RAILWAY-SWITCH.— T. E. Gummerson, 
Crestone, Col. The usual construction of frog 
is done away with in this instance and in its 
stead a swinging rail is used. The object of 
the improvement is to. do away with the 
usual frog and to produce a simple switch, one 
that can readily be installed, removed, or re- 
paired and that is sure in its operation and 
not affected by sleet, snow, mud, or dust. The 
device is a safety appliance, as there will be 
no danger of a person getting a foot caught, 
as is quite common with the ordinary switch- 
frogs. 



Steam Engineering. 

HEATING AND CONDENSING B'EED- 
PUMP. — W. Tate, Greensboro, N. C. The in- 
vention resides in a peculiar attachment to 
pumps, providing steam-condensing and water- 
heating means, the pumps being adapted for 
drawing the water from a supply thereof and 
forcing it, after passage through the heating 
means, into a steam-boiler or a storage-tank, 
from which it may be conveyed and used ac- 
cording to conditions and the purpose of its 
use. The invention is specially adapted for 
use with double-acting pumps, though it may 
be modified, adapting it to be used with single- 
acting pumps. 

EXHATIST-NOZZLE. — W. S. ClArkson, Liv- 
ingston, Mont. The prime object of Mr. Clark- 
son's invention is to keep the exhaust from 
each side of the engine independent, so that 
the exhaust from one engine will not tend to 
create back pressure on the other engine and 
to cause the exhaust-steam to be equally dis- 
tributed through the smoke-stack, thus bring- 
ing about an even and uniform draft within. 

ENGINE.— C. F. Chandler, Orange, N. J. 
In this patent the invention has reference to 
engines in which the motive agent acts simul- 
taneously on two pistons to cause the same 
to advance toward and to recede from each 
other. The object of the improvement is the 
provision of an engine arranged to utilize 
the motive agent to the fullest advantage. 

ROD-PACKING.— N. H. Alerecht, Colum- 
bus, Ga. The inventor provides packing-blocks 
in pairs, fitted slidably together, and a cage 
having radial mortises in which the blocks 
operate, the cage being fitted within a retain- 
ing band and the latter, with the cage in place, 
being then fitted within a casing having means 
for retaining the packing devices at one side 
and means for holding them at the other side, 
the latter means being provided with openings 
for passage of steam between a retaining-band 
and the casing, the band having openings op- 
posite radial mortises in a carrier, so steam 
may force the packing-blocks against the rod. 



Of General Interest. 

BARREL-TAP.— H. Fesenfeld, Hoquiam, 
Wash. In this patent the improvement relates 
to beer apparatus having gas or air pressure 
in the barrel for forcing the liquid from the 
barrel through the supply-pipe to a dispensing- 
faucet at a bar or other place. The object is 



to provide a tap arranged to permit convenient 
driving of the tap into the bung-hole without 
injury to the tap or supply-pipe and without 
waste of the liquid. 

WEATHER-STRIP.— H. Eagon, New Com- 
erstown, Ohio. This weather-strip is of that 
type known as "hinge-acting ;" and the inven- 
tion consists of the construction and arrange- 
ment of parts automatically operating upon 
closure of the door to provide effective pack- 
ing whereby rain, wind, dust, and cold air 
are prevented entrance through such opening 
as may be between the door and carpet-strip 
or door-sill. 

FASTENING DEVICE FOR DRILL-BITS 
OR THE LIKE. — C. P. Brintzinghoffer, 
Howard, Kan. The improvements in this case 
are intended more especially for use in se- 
curing drill-bits to the stems or stocks there- 
for, it being known that in operations of bor- 
ing oil and similar wells difficulty and loss 
of time are occasioned by the loosening of the 
drills on their stems or else by disconnection 
and loss of the same within the well. One of 
the principal objects of this invention is to 
overcome these difficulties. 

VENTILATOR. — F. J. Pbochaska, Park 
River, N. D. The purpose in the present case 
is to provide a ventilator adapted for use in 
connection with buildings ; and which when 
opened will afford a direct draft and which 
when closed will be wind, snow, rain, and dust 
proof, and further to so construct the ven- 
tilator that the body or ventilating tube will 
be unobstructed and so that the ingress of 
flies or other insects to the tube will be pre- 
vented. 

LINE-CHALKING DEVICE.— F. M. THOMP- 
SON, East Liverpool, Ohio. Mr. Thompson 
provides a simple device by which to chalk 
the line, including the casing having a body 
for the reeling mechanism, a chamber for the 
chalk, means of controlling communication 
between the said chamber and reel-chamber, 
and n'.eans for controlling the outlet for the 
line from the chalking-chamber, as well as 
means for preventing clogging of the chalk 
within the chfimbir. It may be carried in the 
pocket and used immediately. 

GARMENT-SUPPORTER.— L. E. Schoch, 
Chicago, 111. The object of the improvement 
is to provide a supporter, more especially de- 
signed as a suspender or as a hose-supporter 
which is arranged to insure ready self-adjust- 
ment of the parts on the wearer bending the 
body, to give the utmost comfort to the wearer, 
and to reduce the strain on the webbing and 
other parts to a minimum. 

BOLTING-SIEVE CLEANER. — C. A. 
Shultz, Portland, Ore. In this patent the 
invention has for its object the provision of a 
novel simple traveler-block of peculiar form 
adapted to be moved freely in all directions 
over the surface of bolting cloth by the or- 
dinary jar of the working machine, and thus 
prevent the reticulations of the fabric from 
becoming clogged and rendered defective in 
service. 

COMBINATION BRIDGE AND TAIL- 
PIECE.— E. Reach, Jersey City, N. J. This 
application is a division of a former applica- 
tion filed by Mr. Reach. The invention relates 
to mandolins, guicars, zithers, violins, and 
other like stringed instruments, and its ob- 
ject is to provide a bridge and tailpiece ar- 
ranged for attachment to the belly of the 
instrument and to allow the interchange of 
bridges of a high or' low character, according 
to the requ' ements of the instrument. 

BIRD-CAGE.— J. A. Quelch, New York, N. 
Y. The purpose in this instance is to provide 
in connection with a cage a paper-roll holder, 
whereby the paper-covering for the cage-bottom 
may be conveniently and quickly changed or 
renewed, and another purpose is to provide 
a novel means for distributing gravel on the 
paper as it is drawn through the cage. 

BUCKLE. — A. Addington, Cedarville, Cal. 
The invention refers to buckles especially for 
use in connection with saddles, particularly 
of the Mexican type, to effect adjustable con- 
nection between the latigo and cinch and also 
between the reata-strap and latigo ; and the 
purpose is to construct a simple buckle and 
one of great strength, and which can be op- 
erated to effect the adjustment of the main 
strap — a latigo, for example — and which when 
the strap is adjusted therein will also hold 
the strap firmly in adjusted position. 

TOOL FOR PYROGRAPHIC WORK.— Z. 

N. Tyssowska, Chicago, 111. In a previous 
patent the inventor described a combination 
tool adapted to be used as a burner and a 
scorcher at the same time, the scorcher por- 
tion serving, in addition to its own function, 
as a chimney for the burner portion, and the 
burner portion, in addition to its own function, 
serving as a heater for the jet of gases 
delivered by the scorcher portion. The pres- 
ent application shows a nozzle device as' a 
separate article of manufacture applicable to 
any ordinary pyrographic point or tool and by 
which many advantages may be easily ob- 
tained. 

PUZZLE. — L. Van Putten, Holland, Mich. 
The object in this case is to provide a puzzle 
relating to games and toys which is simple, 
cheap to manufacture, and provided with re- 
voluble picture-blocks to be brought in such 
relative position to each other by the operator 
that the pictures will form complete sets of 
pictures. 

SLOPE-STAKE ATTACHMENT FOR EN- 
GINEERS' TRANSITS.— W. G. Russell, Rus- 



sels, Kan. The device is attached to the axis 
of the transit-telescope, having a level under- 
neath and provided with a graduated vertical 
arc or circle and clamp and tangent screws 
applied in the usual way. The objects are to 
effect the setting of slope-stakes of embank- 
ment, and cuts in railroad or other work 
without the use of the Wye level and without 
any calculations and with much greater speed 
than can be made by ordinary methods. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal (Uants. 



READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ingtheinformation. fu every case it is neces- 
sary to" i>ive the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 531 5.— For makers of model feet, 
medium size, light weight, papier macbe, wax, plaster 
of Paris, etc., in large quantities. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry Nn. ^31 6.— For makers of coil heaters 
for hot water heating in houses. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 5317.— For makers of small registers 
or counters for voting machines. 

" U- S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 5318.— For makers of articles of in- 
durated fiber made from wood pulp. 

Handle & Spoke Mchy. Ober Mfg. Co.. 10 Bell St., 
Chagrin Falls. O. 

Inquiry No. 5319..— For dealers in electric blue 
printing machines. 

For Sale.— 14 x lfl reversible propellers for yachts. 
F. Fennell. Box 73, Wilmington, Del. 

Inquiry No. 5320,— For dealers in rubber stamp- 
making outfits. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 5321 .—For manufacturers of spring 
motor fans. 

A capitalist would finance a meritorious patent. Ad- 
dress L. W, Thomson, 421 Olive Street. St. Louis. 

Inquiry No. 5322.— For manufacturers of hand 
cigarette makers. 

1^" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No- 5323.— For machines for making bri- 
quettes of shavings or sawdust. 

Fine machine work of all kinds. Electrical instru- 
ments a specialty. Models built to order. Page Ma- 
chine Co.. 812 Greenwich Street, New York. 

Inquiry No. 5324.— For hand power machinery 
for making soap. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. VV. Parker. Abilene, Kan. 

inquiry No. 5325.— For makers of iron moulds 
for casting battery zincs. 

The celebrated " Horns by- Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 5326.— For the manufacturers of the 
" Woodruff" rubber stamp ink pad. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company. 18 
South Canal Street, Chicago. 

Inquiry No. 5327.— For a machine for making fer- 
tilizer bags. 

In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 705 Granite 
Building, Rochester, New York. 

Highest references. 

Inquiry No. 532S.— For dealers in mineral lubri- 
cating oils. 

"The Household Sewing Machine Co., Providence, 
R. I., is prepared to take on contracts for the manufac- 
ture of high grade mechanical apparatus, requiring 
accurate workmanship, in either machine shop, cabinet 
work, or foundry lines. Expert mechanics, designers 
and tool makers. Facilities unexcelled. Estimates 
furnished on application.' 

Inquiry No. 5329.— For makers of advertising 
novelties. 

Inquiry No. 5330.— For machinery for the manu- 
facture of fishing nets. 

Inquiry No. 5331.— For parties engaged in mold- 
ing or vulcanizing rubber into different designs, so that 
when finished it is flexible. 

Inquiry Wo. 5332.— For makers of highway truss 
bridges. 

Inquiry No. 5333.— For dealers in magical goods. 

Inquiry Wo. 5334.— For machines used in decorti- 
gating Ramie fiber. 

Inquiry Wo. 5335.— For gasoline engine for pump- 
ing capacity of village water works. 

Inquiry Wo. 5336.— For makers of salt crushers 
or mills to crush and grind rock salt very finely. 

Inquiry No. 5337.— For a machine for packing 
cigarettes in packages (not boxes). 

Inquiry No. 533S.— For a machine for turning 
pins for cross-arms of telegraph poles. 

Inquiry Wo. 5339.— For machinery for renovat- 
ing, breaking and picking feathers ; also for mattress 
machinery. 

Inquiry No. 5340.— For makers of a'l sorts of 

novelties, of different materials, wood, paper, leather, 
etc. 

Inquiry No. 5341.— For metal novelties suitable 
for the stationery trade. 

Inquiry No. 5342.— For a machine for cleaning 
book sin a library, in the nature of a dust pump. 

Inquiry No. 5343.— For makers of incubator sur> 
plies, also of wooden pumps. 

Inquiry No. 5344,— For makers of machines for 
bundling wood. 

Fnquiry No. 5345.— For a machine which will fill 
from & to 20 cans of polish, paste, powder, etc., at one 
time. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
. addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to. may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9335) H, B. says: We are a constant 
reader of your valuable paper, and we would 
like to know some process for tinning small 
cast-iron and malleable-iron castings. We have 
used the following without success : We used 
for a bath muriatic acid cut down with zinc 
and added one-third water, but it did not 
seem to take. After we melted the tin on 
the furnace, we placed the castings in, without 
the desired effect. A. You will obtain better 
results by first cleaning the castings thor- 
oughly in a bath of muriatic acid 2 parts, water 
1 part (hot) and scrub free from adhering 
dirt in hot water. Then dip for a few minutes 
in the saturated solution of chloride of zinc 
and water as you describe, with sal ammoniac 
dissolved in the solution to saturation. Sprinkle 
a little sal ammoniac on the melted tin, and 
clear the surface before dipping the castings. 

(9336) A. B. writes: One pound of 
dry wood requires about six pounds of air for 
combustion. Now if one pound of wood is 
placed a few inches into the ground and left 
for decay, a slow combustion takes place, and 
the same amount of oxygen is required. How 
is the oxygen supplied? By the air through 
the pores of the ground, or by other sources, 
and in what proportion? Of course the wood 
is getting wet and dry alternately, and is ex- 
posed to the chemical action of the surround- 
ing soil. A. Air penetrates the ground to 
the depth of the subwater surface, and thus 
aerates our well water. It flows into and out 
of the surface of the ground with every 
change of the barometric pressure, and thus 
supports animal and vegetable life beneath the 
surface of the earth. By contact with the 
moisture in the earth, air is absorbed by the 
water and its constituents separated, and by 
contact the oxygen unites with the carbon and 
other constituents of wood and other vegetable 
matter by slow combustion, while the nitrogen 
is absorbed by the living vegetation in de- 
veloping growth. It was long since found by 
Bunsen that a decomposition of both air and 
water took place in a small degree in aerated 
water ; the air of which, when freed from 
water by heat, was found to have oxygen in 
excess, while the water contained ammonia 
from the union of the nitrogen of the air and 
the hydrogen of the water. Thus the con- 
stituents of both air and water in the form 
of moisture, by chemical change of their ele- 
ments, contribute to the decay of other forms 
of matter by slow combustion, and to sustain 
vegetable life by adding the constituents neces- 
sary to its growth. 

(9337) C. W. W. writes: 1. Owing to 
long-continued cold weather, many water pipes 
have frozen. These are iron pipes 1 % to 2 
inches in diameter and buried four feet or over. 
Could you give me the name of some inexpensive 
chemical or other means of thawing these 
pipes? A. The most approved method of thaw- 
ing water pipes under-ground now is by the 
electric current. See Scientific American No. 
12, Vol. 90, March 19, 1904, on "Thawing Out 
Water Pipes" (10 cents mailed). Otherwise a 
small pipe inserted into the house end of the 
service pipe with steam pressure has done good 
work where the service pipe has been straight. 
There are no chemicals that will do the work. 
2. Whut per cent of the energy in fuel (soft 
and hard coal, crude oil or gas) is utilized in 
the most approved steam engines? A. About 
20 per cent of the energy of the fuel is now 
utilized for power in the steam engine. 3. Can 
you give a formula for a cement suitable to 
mend rubber boots, coats, or gloves by attaching 
a piece of the same material over the break or 
tear? A. Use rubber cement for mending rub- 
ber goods. It can be obtained through the 
rubber trade. 

(9338) P. J. T. says: In a certain elec- 
tric lighting and heating plant three ordinary 
tubular boilers with outside firing are used. 
The grates cannot be shaken, neither is a 
poker ever used to stir up the fire. When it 
must be cleaned, the live portion is pushed to 
the rear end, and the remaining ashes pulled 
out. The live fire is spread evenly over the 
grates, and covered with a thin layer of nut 
coal. This soon makes a nice clean fire — to 
look at — lor a short time ; but when necessary 
other thin layers are thrown on, no poking or 
shaking being done, until a layer of ashes 



3 inches or 4 inches thick has formed on the 
grates. This is the continual practice. I hold 
the opinion that in this way 10 or 15 per 
cent of the value of the coal is wasted, in 
unconsumed gas going up the chimney, more 
than would be with intelligent and efficient 
hand firing, where the light in the ashpit would 
show a clear, bright fire nearly all the time. 
A. If all the coal is burned by the method 
described, and the cleaning of the fire is done 
at the noon hour, we can see no objection to the 
method of firing, and the actual loss must be 
found in the good coal in the ashheap, if any. 
The slicing of the fire at stated times during 
the day is also a good practice when properly 
done, so as to pass the ashes through a close 
grate without wasting coal. Much depends 
upon the strength of the chimney draft as to 
which method of firing is practised. There 
should be no more waste of unconsumed gases 
by the chimney in either method of firing with 
nut or buckwheat anthracite coal. With bitu- 
minous coal both methods above described are 
defective. 

(9339) W. A. B. asks: 1. Does the 

Swing of a lathe mean the diameter or the 
radius of the largest piece of work which can 
be turned in that lathe? A. The swing of a 
lathe is the diameter of the largest piece that 
can be turned. 2. In using an ordinary three- 
fall tackle, is there anything gained by having 
the double block on the moving load, or is the 
direct pull on the free end equalized by the 
falls? A. In a three-fall tackle, composed of 
a two and a three sheave block, the two-sheave 
block should be on the moving load, with the 
end of the rope in the eye of the block, when 
with the downward pull the power will be 
one to five. By reversing the blocks and pulling 
in the direction of the moving load, using all 
the sheaves, the power will be one to six; but 
in hoisting a load with the three-sheave block 
next to the load, one of the sheaves cannot be 
used with a down pull, and the power will be 
one to four. 3. What causes the flash of light 
when a metal scoop is thrust into ordinary 
granulated sugar which has become hard from 
dampness? A. The flash is probably electric, 
caused by the sudden separation of the crystals 
of sugar. 4. Will the following gears run, or 
will there be a deadlock? Shaft No. 1 has a 
6-inch gear meshing into a 3-inch gear on 
shaft No. 2, and also a 3-inch gear meshing 
into a 6-inch gear on shaft No. 2. A. There 
will be a deadlock unless one of the gears runs 
loose on its shaft. 

(9340) R. H. G. asks: Am I asking 
too great a favor in asking you to give me, 
through the Notes and Queries column, a list 
of the elements and compounds occurring in 
sea water, and their percentages? A. Ocean 
water is not of definite composition. Tarr's 
Physical Geography places the percentage of 
pure water in the ocean at between 96 and 97, 
the remainder being divided between several 
salts. Common salt is most abundant of these. 
There is an appreciable amount of magnesium 
chloride, carbonate of lime, several sulphates, 
and minute quantities of other substances. 
Probably some compound of every known ele- 
ment is to be found in ocean water. There 
are also atmospheric gases dissolved in the 
water. The range of solid constituents in vari- 
ous oceans is from .3.3 to 3.7 per cent. If 
more definite numbers were given, they would 
simply be the analysis of some particular speci- 
men. 

(9341) L. M. H. says: Will you kindly 
explain the following described phenomenon 
through the Scientific Amekican for the bene- 
fit of several persons interested? There is a 
large slough about eighteen miles south of Los 
Angeles, Cal., and about thirty miles from the 
nearest mountains, and eight miles from San 
Pedro Bay. Its bottom is perhaps thirty feet 
above high tide and ten feet below the surface 
of the surrounding country. In the summer it 
goes entirely dry, and deep cracks open in the 
bottom ; but in the autumn just before the 
rains commence, the water begins to rise, and 
at first may be seen far down in the cracks, 
and continues to rise until it is several inches 
deep all over the bottom of the slough. The 
water does not begin to rise at any exact time 
in the season, but may vary a month or two 
in different years. Yet it always puts in its 
appearance a week or two before the rains 
commence in either the valley or surrounding 
mountains, and is regarded by the people of 
that vicinity as a never-failing sign of rain. 
A. We cannot venture a positive opinion as 
to the cause of the action of the water in the 
slough you describe. It would seem as if the 
heat of summer were enough to account for 
the drying up of the bottom, and perhaps the 
cooling of the autumn in advance of the rains 
would account for the appearance of the water 
in the bottom earlier than the rains. Evapora- 
tion in summer is more rapid than the inflow 
of water at the bottom of the slough. As the 
evaporation decreases in autumn the water be- 
gins to accumulate, since the evaporation is 
less than influx. 

(9342) C. M. K. asks: Will you please 
give directions under Notes and Queries for pro- 
ducing cold artificially in a small way for the 
purpose of testing a thermometer? A. To test 
the freezing point of a thermometer, pack it 
in pounded ice, keeping the tube as far as the 
freezing mark in the ice. For temperatures 
lower than this you may make a mixture of 8 
parts sodium phosphate and 5 parts hydro- 
chloric acid.. A temperature of about zero 
Fahrenheit can be produced with this mixture. 



(9343 ) A. S . asks : Is decarbonized 
steel capable of being highly magnetized? Can 
you give formula for calculating velocity 6f 
steam at different pressures? Also what should 
be the piston-pressure (as compared with 
boiler pressure) for best results? Will steam 
at 100 pounds pressure and working at 50 
pounds piston-pressure flow as fast with 50 
pounds pressure, doing no work? A. Decar- 
bonized steel is capable of being magnetized 
in the same way as wrought iron. The formula 
for the blow of steam into the atmosphere is 
3.6 a/H = velocity in feet per second; ft is 
the height in feet of a column of steam of 
uniform density at any given pressure due to 
the evaporation of one cubic foot of water. 
For 100 pounds absolute pressure the propor- 
tion is as follows : 62.5 :100 : :270 :432 and 



432 X 144 = 62208 feet. Then 3.6 ,y/ 62208 
= 898 feet per second, the velocity of steam 
through an orifice at 100 pounds absolute pres- 
sure. Steam doing work behind a piston or 
otherwise cannot flow as fast as when flowing 
into the atmosphere. 

(9344) A. F. G.: Queries to receive 
attention must be accompanied by the names 
and addresses of correspondents. You will 
And formulas for household ammonia in our 
Supplements 1108, 1208, 1411, and 1430. 
Price, 10 cents each. 

(9345) J. F. W. asks: Will you please 
answer the following through queries column? 
What causes the buzzing in a telephone receiver 
from an electric light dynamo? Would a 
ground circuit line be affected more than a 
metallic circuit? How can it be prevented? 
A. The buzzing in a receiver of a telephone 
whose line passes near the wire from an elec- 
tric light dynamo is due to the waves of the 
electric current from the dynamo. These pro- 
duce a current in the telephone, and make the 
same tone which the dynamo current makes. 
The dynamo is probably an alternating cur- 
rent machine. The remedy is a metallic circuit, 
with the two wires twisted around each other 
at frequent intervals. A line with a ground 
return cannot be cured of the difficulty. 

(9346) J. W. N. asks: What is the 
highest degree of temperature that water may 
be made? What is the boiling point of grease 
or fat? A. Water cannot be heated above 212 
deg. Fahr. at the sea level when the barometer 
registers 30 inches. At that temperature it 
boils and becomes steam. Above the level of 
the sea the boiling point is lower, and when 
the barometer falls, the water boils at a lower 
temperature. We should not suppose grease 
had any boiling point, since it only boils at 
all because of contained water. Pure grease 
would simply rise in temperature till it turns 
black by overheating. It has then decomposed 
into carbon and other constituents. 

(9347) R. C. says: I write to ask you 
a few questions with regard to an X-ray in- 
ductoi that I have made, or rather been trying 
to make. Put 250 feet No. 18 on primary. 
About 5 pounds of No. 32 on secondary. Sec- 
ondary wire is double silk wrapped. Used an 
iron core solid. Result, Mi-inch spark; could 
not get a bit more. Used four cells Edison 
primary battery, 150 ampere hours each. 
What is the trouble? I think the thing should 
give 4-inch spark anyhow. A. The first error 
in winding your coil is the use of too much 
wire in the primary. Two layers of wire are 
enough. You have nearly 2 ohms in the coil 
when a small fraction of an ohm is better. A 
No. 12 wire wound in two layers is the rule 
for a coil of this size. The iron core should 
be made of soft iron wire ; No. 18 at the larg- 
est. The secondary should be of No. 36 wire. 
You should get Norrie's "Induction Coils," 
and study it. We sell it for $1. You do not 
mention a condenser at all. 

(9348) A. P. writes: The Scientific 
American some time ago decided that an or- 
dinary telephone current is an alternating 
current. Kindly tell us what a direct current 
is. By your decision every current in exis- 
tence is alternating. A. The transmitters now 
in general use contain carbon, either in granu- 
lated form or in older ones as a small ball, 
and the action of the transmitter depends on 
the varying conductivity of carbon under pres- 
sure. A current of electricity flowing through 
the transmitter is thus made to vary in in- 
tensity by the action of the voice. This cur- 
rent is a fluctuating direct current. Its circuit 
is completed through the primary of an induc- 
tion coil. So far as we know, this is never 
called the telephonic current. The induced 
current in the secondary of the induction coil 
flows over the line to the distant receiver. This 
current is alternating, and is what is ordinarily 
referred to as the current used in telephoning. 
It is to this that we referred in the note* to 
which exception is taken. We can quote no 
higher authority than Miller's "American 
Telephone Practice," in which he says : "It 
should be remembered that the current in the 
primary circuit is an undulating one, and is 
always in the same direction. The current in 
the secondary, however, is alternating in char- 
acter, changing its direction completely with 
every iarge fluctuation in the primary cur- 
rent. This latter feature is also productive 
of better results than would be the case were 
the current in the line wire of an undulatory 
character." We do not see how any other 
view can be taken. An induction coil always 
gives- an alternating current, when the current 
in the primary is varied in intensity to a con- 
siderable degree and the secondary circuit is 



a closed one. It is true that the old form 
of telephone used an undulatory current on 
the line, but these are entirely out of use, 
unless between houses or rooms in houses 
where an up-to-date service is not required, or 
cannot be afforded. 

(9349) H. J. L, asks: 1. What amount 
of moisture does air gather by its being passed 
or caused to bubble up through water? A. 
The quantity of moisture that will saturate air 
when bubbled up through water depends upon 
the temperature of both air and water. The 
amount of water required to saturate each 
cubic foot of air at 62 deg. Fahr. is 6% grains. 
Ordinary dry air, so called, is about 50 per 
cent of saturation, and contains 3^ grains 
of moisture, and if it leaves the water satu- 
rated, it will have absorbed 3^ grains per 
cubic foot of air. This may be increased to 
four grains at 70 deg. and 5^4 grains at 80 deg. 
Fahr. 2. Can the dust be removed from air 
by passing the air through sieves (thin cloth) 
or water? A. Dust may be removed from air 
partially by passing slowly through a dry mus- 
lin or two thicknesses of cheese cloth, and 
totally removed if the cloth strainers are wet 
by sprinkling with water. 3. Will dry cold 
air, upon mixing with dry warm air, cause 
any moisture to form? A. So-called dry air 
in its natural condition is never dry, but con- 
tains about 50 per cent of the moisture of 
saturation, so .that it depends entirely upon 
the relative temperatures and proportions of 
cold and warm air mixtures required to pro- 
duce visible vapor. 4. If ordinary outside mid- 
winter air is brought in contact with warm 
dry air, will any perceptible amount of mois- 
ture be formed? A. The same conditions as 
above stated apply to the admission of cold 
winter air into warm rooms, as cloud or vapor 
condensation will entirely depend upon the 
relative saturation of the air. 

(9350) J. N. says: I would esteem it 
a great favor if you would kindly let me 
know at your convenience, through the Notes 
and Query column, how to obtain a green finish 
on brass goods, resembling verdigris. I think 
the color is named verde antique. A. For 
verde antique on brass, wet the articles with 
dilute acetic acid for a short time, and alter- 
nate with a solution of sal ammoniac in water 
until the desired color is obtained. Or by an- 
other method, dip in a solution 1 part per- 
muriate of iron in 2 pints of water until the 
desired color is obtained. Washing, drying, 
and brushing or burnishing complete the 
process. 

(9351) H. M. asks: 1. What would 
the candle power of an incandescent lamp be 
at 50 volts and l^j amperes? A. An incan- 
descent lamp will give one candle for from 2^ 
to 4 watts. Fifty volts and iy 2 amperes are 
75 watts. The lamp may then give between 
20 and 50 candles ; perhaps 32 candles would 
be a good result. 2. Can you tell me the reason 
why a few cells of batteries that will furnish 
a spark through 50 feet of wire will not impart 
the least shock to a person when holding the 
wires, and a hand power dynamo capable of 
giving a powerful shock will not make the 
least spark, and will not give a shock to a 
person through 3 feet of copper wire. Is it 
due to the difference in E. M. F. of the batteries 
and magneto? A. The spark and the shock 
are due to the self-induction of breaking the 
circuit of the battery or dynamo. It would 
require several hundred cells of battery to give 
a shock directly to one holding the ends of the 
wires leading from it. If there were cells 
enough, the voltage of the direct current would 
send enough current through a man to give a 
shock. Let the man take the wires in his 
hands, while connected to the battery ; that 
is, while the current is flowing through them, 
and pull the circuit open between his hands, 
and he will get a shock from the self-induction. 
The same is true of the dynamo. Any voltage 
up to 110 can give but a feeble shock by 
touching the poles ; but if while holding the 
wires the circuit is broken between the hands, 
a shock will be felt. The electromotive force 
of the current produced on breaking the cir- 
cuit is much greater than the electromotive 
force of the current while flowing steadily. 
3. Is it known at what voltage an electric 
current will give a powerful shock to an or- 
dinary man? A. The resistance of the human 
body is in the neighborhood of 5,000 ohms, 
as an average. Men differ greatly in this re- 
spect. The voltage necessary to force current 
through a human body therefore differs in the 
same degree. What will give one man a severe 
shock will not seriously affect another. Then, 
too, the shock of the alternating current is 
worse than that of the direct current. A trol- 
ley current has killed persons, we understand. 
This is 500 volts direct. 

(9352) A Reader asks: Please inform 
me through your paper, if possible, where 
I can get some light on the subject of the 
mono-rail system of railroad. The one to 
which I refer has a name which I remember 
as the "Mallet" mono-rail. It was discussed 
in one of the scientific papers, the date of 
which I do not remember. So far as I recollect, 
it is a Belgian invention, and patented in that 
country. Any light that you can throw on 
this subject will be greatly appreciated by 
a number of persons interested. A. Queries 
must always be accompanied by full name 
and address. The mono-rail system is that 
with a single rail. It. has been illustrated and 
described in Scientific American Nos. 33, 
141. 420. 476, 513. 584, 640, 011, 991, 992, 
1014, 1109, 1125, 1422; 10 cents each, mailed. 
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NEW BOOKS, ETC. 

Les Motetjrs a Essence Pour Automo- 
biles. By L. Marchis, Professor of 
Physics in the University of Bord- 
eaux. Paris : Published by Vve. 
Ch. Dunod. 1904. 8vo. Pp. 470, 231 
cuts. Price $3.30. 
This book is based on lectures given by 
the author at the University of Bordeaux, be- 
fore audiences composed chiefly of engineers ; 
but the work is not too technical for the 
average automobilist, and contains much 
that is useful to him. An introduction gives 
the early history of the automobile, and con- 
tains tables of speeds made in long-distance 
racing from the beginning of this sport. The 
first chapter treats of the various forms of 
hydro-carbon explosion motors used on auto- 
mobiles, and of the means employed for study- 
ing them and measuring their power. Other 
chapters are devoted to methods of cooling, 
mechanically-operated and automatic inlet 
valves, governing, ignition systems 1 , carburet- 
ers, mufflers, and methods of properly balanc- 
ing motors, with tne mechanical principles in- 
volved. One of the most important chapters 
contains rules of construction and operation 
to be followed in order to avoid fires. This 
book contains a great deal of valuable infor- 
mation, especially for all interested in the 
theories met with in automobile construction. 

Die Kitte und Klebemittel. Ausfuehr- 
liche Anleitung zur Darstellung aller 
Arten von Kitten und Klebemitteln 
fuer Glas, Porzellan, Metalle, Leder, 
Eisen, Stein, Holz, Wasserleitungs-und 
Dampfroehren. Von Sigmund Lea- 
ner. Sixth revised edition. Vienna 
and Leipzig : A. Hartleben. 1904. 
16mo. Pp. 136. Price $1.00. 
We have already reviewed the earlier edi- 
tions of this work on adhesives, at some length, 
for which reason it is hardly necessary to en- 
ter into a second discussion. It should be ob- 
served, however, that some portions of the work 
have been considerably amplified, notably the 
chapters on gas and water piping. There is 
hardly a single industry which does not employ 
an adhesive of some form in its processes. In 
this book will be found formulas and methods 
of applying cements, and the like, for glass, 
iron, porcelain, stone, wood, leather, and al- 
most every material used in common life. 

Iron, Steel, and Other Alloys. By Henry 
Marion Howe, Professor of Metallurgy 
in Columbia University in the City of 
New York. Boston : Sauveur & 
Whiting, 1903. Pp. xviii, 457. 8vo. 
Price $5.00. 
Alloys are most important in the arts, and 
we always welcome any addition to the litera- 
ture of this branch of metallurgy. The present 
work deals with cooling curves, freezing point 
curves, the constitution of binary alloys which 
form no definite chemical compound, variations 
in electrical conductivity and other properties 
of series of alloys, the metallography of iron 
and steel, the heat treatment of steel and cast 
iron, the phase rule, progress in the manufac- 
ture of iron and steel between 1880 and 1900, 
the blast furnace and metallurgical gas fur- 
naces. The book is a most helpful one to all 
serious students of metallurgy, and we have 
no hesitation in recommending it to our read- 
ers. 

A Textbook of Electrical Machinery. 
•Vol. I. Electrical, Magnetic, and 
Electrostatic Circuits. By Harris J. 
Ryan, M.E., Henry H. Norris, M.E., 
and George L. Hoxie, M.M.E., Ph.D. 
New York: John Wiley & Sons. 
1903. 8vo. Pp. 258. Price $2.50. 
The form of the material in this volume 
is the result of several years of experience 
in its use as a text for the instruction of 
classes in Cornell University. The book has 
been designed as a distinctly engineering text, 
not as a work on physics or applied mathe- 
matics. It is a book which will be found of 
great value to those who have mastered a fair 
amount of mathematics. It is illustrated by 
134 figures, and is admirably printed. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 22, 1904. 

AND EACH BEARING THAT DATE 

|See note at end of list about copies of these patents.] 



Account register and desk slide, C. Paul.. 755,387 

Acid, making nitric, W. Mills 755,378 

Acid, manufacture of sulfuric, P. G. Sal- 
mon 755,247 

Acid, manufacturing hydrofluoric, C. A. 

Doremus 754,978 

Advertising device, J. H. Dynes 755.221 

Air brake, W. J. Vaughn 755,335 

Air compressor and storage tank, combined, 

I. N. Wilfong, Jr 755,556 

Air heating apparatus, W. K. Seelye 755,320 

Alarm device, W. Friedberg 755,125 

Alloys of copper and iron, manufacturing, J. 

D. Darling 755,461 

Amalgamator and concentrator, K. Lanius. 755,230 

Animal leader, H. O. Seifert 755,250 

Antifriction end thrust device, S. S. Eve- 
land 755,287 

Arm rest, A. B. Peck 755,040 

Armature winding or coil, F. A. Merrick.... 755,029 

Asphalt cutting device, T. F. Moran 755,157 

Auger, J. H. Scaife 755,394 

Automatic coupling, E. F. Brickell 755,442 

Axle, vehicle, M. N. Detrick 755,280 

Bag holding cabinet, A. S. Henderson 755,001 

Bags, etc., frame for, F. Viano 755,085 

Baking apparatus, O. J. T. Flygare 755,123 

Balance, spring, S. It. Munson 755.025 



$1,200 a 
Year for Life 

Secured by Small Monthly Payments 

Mutual Rubber shares are selling above par right now and 
they are selling fast. The number sold in the last month has 
been so great that the present series of shares is bound to be ex- 
hausted so quickly that only those who act now can participate 
in this great opportunity at the present price. Many readers of 
this magazine intend to join this new and immensely profitable 
development in the world's progress, but unfortunately for 
them, they have not yet acted. In justice to these dilatory 
ones, however, and in order to protect them as fully as possible, 
the management has set aside a block of stock which will be 
reserved especially for the readers of Scientific American. 

This block is not so large as we wish it were. Indications 
show that this remarkable investment is so popular with these 
readers that the allotment will be largely oversubscribed. But 
this allotment is just as large as we can make it without in- 
justice to others. If you have been procrastinating — if you 
have been putting it off "until to-morrow," or "until next 
week " — it behooves you now to 

SECURE YOUR SHARES AT ONCE 

The Mutual Rubber Production Company is divided into only 
6, 000 shares, each one representing an undivided interest equiv- 
alent to an acre in our great commercial rubber orchard. These 
6,000 acres are in the State of Chiapas, Mexico — the finest rub- 
ber land in all the world. In this orchard we are changing the 
production of crude rubber from the uncertain method hereto- 
fore employed — that of reckless and destructive tapping by im- 
provident natives — to the most solid and permanent basis known 
to modern scientific forestry, and under Anglo-Saxon super- 
vision. No industry ever underwent so radical a development 
as we are now engaged in, without making immensely wealthy 
all those interested in the change. The enormous fortunes made 
in the past, by gathering crude rubber from virgin trees scat- 
tered here and there in the tropical jungle, are as nothing com- 
pared to the sure and permanent incomes to be derived from 
this new industry. 

There is nothing speculative about Crude 
Rubber. It can be gathered every day in 
the year irresoective ofweather or season. 
It can be sold in every market in the world 
at a stable price that has been steadily 
advancing' for many years. 

No large cash down payment is required to secure these 
shares, as they are paid for in small monthly instalments, as the 
work of development progresses. For $20, as the first monthly 
payment, you can secure five shares. Then you pay $20 a month 
for 11 more months, then $15 for 12 months, then $10 a month 
for a limited period, until you have paid $1,380, the full price for 
five shares ($276 each in the present series). But, meantime, 
you will have received dividends amounting to $1,050, or $210 
per share, so that the actual net cost of your shares in this re- 
markably safe and profitable investment will be only $330 of 
your own money, or $66 per share. Then, from the maturity 
period onward, your five shares, or acres, will yield you or your 
heirs $1,200 a year for more years than you can possibly live. 

Early dividends are provided by ' ' tapping to death ' ' 400 of 
the 600 trees we originally plant to each acre, and the 200 trees 
remaining for permanent yield will produce every year 2 pounds 
of rubber each, at a net profit of at least 60 cents a pound. 
These statistics are vouched for by the Government Reports of '. 
the United States and Great Britain — the most reliable sources 
of information in the world. 

This means, on your five-share investment, a permanent and 
certain income of $1,200 a year, or $2,400 a year on 10 shares, 
or better still, 25 shares will yield you $6,000 a year. Of 
course, a single share can be secured on the same advantageous 
basis. Here is the opportunity for people of moderate means to 
secure an investment in a new and immensely profitable industry, 
that is already attracting the attention of great capitalists. 



Already over 3,000 shares in this Company 
have been sold, aiid remember, there are but 
6,000 shares altogether. The work at the 
plantation, owing* to the even and unchanging* 
climate of the semi.tropics, is progressing rap. 
idly. Shares will positively not be sold at the 
present price after those in the present series 
are closed out. Then a sharp rise in price will 
be made without further notice. 



Every possible safeguard surrounds this investment. The State Street Trust Co., 
of Boston, holds the title to our property in Mexico as trustee. We agree to deposit 
with them the money paid in for shares, and we iile with them sworn statements as 
to the development of the property. This company also acts as Registrar of our stock. 
You are fully protected from loss in case of death or in case of lapse of payments, and 
we grant you a suspension of payments for 90 days any time you may wish. .Further- 
more, we agree to loan you money on your shares. 

We can prove to you that live shares in this safe and permanent investment, paid 
for in small monthly instalments, will not only bring you an average return of 
25 per cent, on your money during tike period of payment, 
butalso will then bring you $100 a month for more than a life time. 
Send us at once $20 as the first monthly payment to secure live shares $40 for 10 
shares, $100 for 25 shares— $4 per share forasmanysharesasyou wish to secure If 
you act to-day you will have time to investigate this proposition thoroughly, but you 
have no time to lose. Our literature explains our plan fully and concisely and proves 
every statement. It will be sent to you immediately on request. 
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Mutual Rubber Production Co. 

88 Milk Street, Boston, Mass. 



Baling fibrous material, G. A. Lowry .... 755,597 

Bpll catcher, base, J. E. Bennett 755,209 

Bank, I. II. TVrjesen 755,257 

Barrel finishing machine, Laneey & Smith.. 755,374 

Basin, wash, P. J. Madden 755,303 

Bath tub, O. Bussenius 755,109 

Battery. See Diffusion battery. 

Battery construction, storage, S. Lake. . . . 755,142 

Bean huller, O. C. Gramling 754,993 

Bearing, antifriction, W. J. Weber, et al. 755,088 

Bearing, ball, O. C. Knipe 755,371 

Bearing for balls rolling on two rails, F. 

Spengler 755,400 

Bearing, roller, W. S. Sharpneck 755,177 

Bed, sofa, h\ B. Wersel, Jr 755,089, 755,090 

Bedstead, J. E. Stone 755,071 

Bedstead attachment, A. Wilcher 755,204 

Bedstead fastener, H. A. Dunham 755,285 

Beet puller, C. A. Dysle 755,118 

Beet thinning and cultivating machine, com- 
bined, A. Ireland 755,298 

Bell, automatic winding door, V. B. Fuller. 755,508 

Bending machine, W. Vanderlinden 755,588 

Benzols and their homologues, manufacture 

of the, A. Nikiforoff 755,309 

Bicycle, snow, J. E. Reed 755,170 

Binder, E. Herrmann 755,002 

Binder, J. Montgomery 755,380 

Bit, stock, D. E. Trumbull 755,078 

Blacking stand, shoe, J. H. Harper 755,998 

Blind fastener, H. A. Schmidt 755,052 

Boat launching apparatus, life, W. F. 

Powers 755,241 

Body brace and corset, combined, H. C. 

Rash . . . 755 547 

Boiler furnace," s! ' R. ' Thompson.'.' '755,076, 755!o77 

Boiler tube, T. W. Barber 755,558 

Boilers, device for preventing incrustation 

of steam, J. M. Mathews 755,027 

Book, manifolding sales recording, F. M. 

Turck 755,080 

Bottle closure, F. W. H. Clay 755,275, 755,276 

Bottle filling device, C. A. Carlson 755,600 

Bottle stopper, J. Conde 755,360 

Bottle washing machine, P. D. Laible 755,018 

Bow spring, I. Fox 755,124 

Box filling and assembling machine, slide, 

G. W. Perks 755,312 

Box pull, M. S. Rafield 755,044 

Bracket, P. M. Read 755,581 

Braiding machine, W. Hill 755,003 

Brake apparatus, fluid pressure, J. Reich- 

mann, reissue 12,207 

Brine, purifying, W. Trantom 755,415 

Brush and mop holder, combined, H. G. 

Price 755,540 

Bucket, well, O. Pierre 755,535 

Buckle for connecting checkreins with driv- 
ing lines, J. F. Zufall 755,205 

Buffing roll, M. Prevost 755,388 

Building construction, G. F. Fisher 755,122 

Burner. See Gas burner. 

Burning liquid or gaseous fuels, C. E. 

Lucke 755,377 

Butter making means, C. M. Taylor, Jr.... 755,256 

Button, separable, H. Muller 755,522 

Cabinet, grocer's, S. E. Moore 755,156 

Cables or other uexible bodies with solid 

ends, providing, G. G. M. Hardingham . 754,997 

Calculating machine, J. Vermehren 755,084 

Camera, O'Donnel & South 755,235 

Can, E. Eckart 755,119 

Candy rolling and cutting machine, E. W. 

Barratt 755,343 

Capstan, double or compound, J. A. Curry.. 754,974 
Car body bolster, Floyd & Howard. .755,289, 755,290 

Car coupling, G. E. Tomlinson 755,414 

Car door, Saling & McKiel 755,049 

Car door, D. G. Brinser 755,443 

Car, dump, V. M. Summa 755,412 

Car, dumping, K. P. Astrom 755,207 

Car fender, G. & P. Linhard 755,509 

Car frame, Brill & Heulings 755,350 

Car grain door, J. B. MacT-iaughlin 755,511 

Car, mine or pit, J. H. Allen 755,342 

Car pipe coupling, railway, E. Witzen- 

mann 755,204 

Car register, automatic, H. S. Butler 755,592 

Car, steel frame box, Lindstrom & Stucki.. 755,022 

Car, street, C. K. Pickles 755,314 

Carbureter, W. P. Poillips 755,167 

Carbureter for explosive engines, double, T. 

L. & T. J. Sturtevant 755,074 

Cash register, T. Carroll 755,356 

Cash register, E. B. Parkhurst 755,385 

Cashier, mechanical, I. S. Dement 755,279 

Cement plate press, L. Streuli 755,253 

Centrifugal elevator, J. K. Sharpe, Jr 755,401 

Chair iron, sheet metal, Bolens & Traverse.. 755,560 

Child carrying device, T. O. Turnbull 755,554 

Chuck, Rockwell & Horton 755,246 

Chuck, drill, E. R. Smith 755,322 

Churn, double reciprocating dasher, E. M. 

Kyle 755,373 

Cigarette former, Green & Hill 755,129 

Circuit closer, automatic, J. L. Russell. . . 755,048 

Clamp, W. B. Bennett 754,962 

Cleat, W. B. Thomas, Jr 755,258 

Clock striking mechanism, R. Tuerck 755,260 

Clock, watchman's, A. Beyer 755,100 

Clothes horse, W. Hargrove 755,484 

Clothes pin, A. O. Craven 755,218 

Clutch, C. M. Rhodes 755,550 

Coal, etc., machinery for cutting, Peake & 

English 755,238 

Coal separating apparatus, C. H. Koyl 755,016 

Coal separator, F. H. Emery 755,472 

Cock, safety gas, H. P. Thiele 755,331,755,332 

Coffee urn, B. Peterman 755,041 

Coil for electromagnets, etc., F. Klingel- 

f uss 755,229 

Coin operated apparatus, J. Heissenberger. . 755,130 
Coke, quenching and bleaching, E. A. Moore. 755,155 
Coke quenching and bleaching apparatus, 

E. A. Moore 755,154 

Coliseum chair, M. C. Henley 755,133 

Collar blocking machine, horse, W. E. Penn, 

755,239, 755,534 

Collar, dog, F. H. Erb, Jr 755,473 

Collar f^ctener, combination, M. Olsson. . . . 755,162 

Combustion, method of, C. E. Lucke 755,376 

Compasses, G. Schoenner 755,395,755,396 

Compound engine, F. Lincoln 755,508 

Confectionery coating machine delivery 

apron, G. Carlson 755,441 

Confections and making same, cocoa, C. H. 

& M. M. Burckett 755,562 

Controlling device, automatic, J. S. Cole.. 755,563 

Conveyer, E. B. Nelson 755,526 

Conveyer, f oldable, J. H. Torney 755,333 

Cooker, steam, P. J. Phillips 755,042 

Cooker, steam, P. S. Rumberg 755,392 

Cooking by superheated steam, apparatus 

for, D. Harrington 755,486 

Cooler, J. J. Stephenson 755,408 

Cooling or refrigerating apparatus, B. 

Addy 755,429 

Copper from comminuted mineral mixtures, 

extraction of, E. A. Le Sueur 755,302 

Copy holder, A. C. Esson 754,983 

Cord holder, A. B. Clark 755,274 

Corn cutter, T. J. Love 755,510 

Corn, mechanical sorter for seed, L. P. 

Graham 755, 594 

Corset, M. J. Elliott 755,470 

Corset attachment blouse extender, J. 

Lindauer 755,233 

Cotton chopper, C. H. Walters 755,337 

Cotton picking machine, J. W. Shaw 755,059 

Coupling. See Automatic coupling. 

Creasing press, E. A. Stimpson 755,400 

Cuff holder, W. H. Page 755,383 

Cultivator, U. H. Brown 755,214 

Cultivator, H. B. Porter 755,538 

Cutting apparatus, Austin & Farnam 755,431 

Cylinder tooth wrench, W. H. George 755,293 

Dental plugger, automatic, A. W. Wimmer.. 755,425 

Dextrin, manufacture of, G. Reynaud 755,390 

Die opening mechanism, S. A. Maxwell .... 755,028 

Dies, G. S. Tiffany 755,187 

Diffusion battery, A. Rak 755,546 

Display tray, B. Lenzen 755,021 

Distillation of wood, apparatus for the de- 
structive, G. O. Gilmer, reissue.. <. 12,208 

Ditching machine, tile, E. & C. W. Jeschke. 755,012 

Door Check, E. J. Passino 755,386 

Door, folding, W. Richardson 755,551 

Door stop, J. H. Shaw 755,058 

Doubletree coupling, Tillman & Davis .755,475 

Dowel machine, M. P. Stutsman 755,255 

Draft evener, J. M. W. Long 755,149 

Draft rigging, J. A. Hinson 755,296 

Drawing frame for textile fibers, A. Bieten- 

holz 760,34? 
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Star' 

Automatic 
Cross 
Feed 



Foot and 
Power 
Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFQ. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 





SCHIEKEN 
BELTING 

' Is the product of long- experience, the best 
Packer hides, the purest oak bark that 

frows, and a tannery that knows none but 
be most modern methods. Scbieren Belt 
ting is reasonable in price and highly satis- 
factory in service. 

Send for our Dixie Belt Leather Booklet. 
CHAS. A. SCH1EREN & CO. 

New York : 52 Ferry St. Pn tsburg : 243 Third Av. 

Chicago : 92 Franklin St. Philadelphia : 228 N. Third St. 

Boston : 192 Lincoln St. Denver : 1519 Sixteenth St. 

Hamburg: Picklmben4. 



THE NICKEL PLATE ROAD AGAIN SELL- 
ING LOW RATE COLONIST TICKETS 
TO THE PACIFIC COAST. 

Tickets on sale every day. March 1 to April 30, at rate 
of $42.50. These tickets are good in our trans-conti- 
nental tourist sleepers and via any route desired be- 
yond Chicago. For full particulars see local agents, or 
write K. E. Payne, General Agent. 291 Main Street 
Buffalo, N. Y., or A. W. Ecclestone, D. P. A., 385 Broad- 
way, New York. 



Andrew Ca.rr\egie, Tr\onr\a.s A. Edison 

and many other successful men be- 
gan their careers at Telegraph 
Operating. Wbv don't you 
learn? For $1*75 we will 
send you a complete 
N. D. outfit with 
book of instructions, 
by express (not pre- 

f>aid). Send forcata- 
og of electric appa- 
ratus, supplies and 
novelties. 
J. H. Bunnell & Co., Inc., 20 Park Place New York. 




Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and $%ne Castings. 




HIGHEST GRADE GREY IRON CASTINGS 
For Gasoline Engines and Cylinders 

All kinds of Automobile Castings. 
FRONTIER IRON WORKS, 2 Auburn Ave., Buffalo, N. Y. 



GREAT POWER-SMALL COST. 

The maximum of strength, 
bility and safety, with the 
mum of cost that describes 
Hoisting Engines for < 
ration on "Gasoline, D: 
filiate or Crude Oil, 
ery part of the engi 
interchangeable. Soon 
saves its cost in fuel 
alone. Hoth friction and 
geared hoist, t> to 150 b.p. 

<|U! 



docks. Weber «hl 

A: OuAollne Knyine Co., P. 

Eastern Oklick, 115 Libi 




lies 1114 a, Kansas City, ? 
rty Street, New York City. 



MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Foursizesof machines. 




(ST" Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Bos 7, Waterbury, Conn. 



Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is Jess likely to get out of 
order, and is cheaper to run than any 
otber engine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford. Conn. 




WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 




A Constant Water Supply 

Without Cost of Maintenance 

is best afforded by the use of a 
NIAGARA HYDRAULIC RAM 

The Niagara is anew improvement upon 
the old-fashioned ram, and delivers from 2 to 
5 times as much water under the same con- 
dition. Our rams have been used in almost 
every state in the Union, and have proved 
the superior of all others. Write for catalog 
and testimonials. 

Niagara .Hydraulic Engine Co., 
Chester, Pa. 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. I '292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




Send For It To Day 

You'll find it always convenient to 
have as a useful and instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition has704 pages ana is 
copiously illustrated. Pocket size 6J4x 
4% ins. Sent by mail for 25c. 

MONTGOMERY <fe CO.. 
105 Fulton St., New York City. 



Drill, W. N. Newton 755,528 

Drill repairing machine, J. J. Brossoit. . . . 755,351 

Drinking fountain, D. J. Bienenstock 755,438 

Drop fixture, automatical, H. M. Stui'gis 

755,328, '755,329 

Dropping stopper, K. Rettig 755,549 

Drum holder, W. H. Sipe 755,403 

Dry house, O. Heynsohn 755,134 

Drying cylinder for textile machinery, C. 

C. Butterworth 755,354 

Duplicating or counter check appliance, 

E. Parker 755,163 

Dust collector, J. H. Walsh 755,262 

Dust from dust laden air, separating, W. 

E. Allington 755,430 

Dust laying composition, R. A. Chese- 

brough 755,357 

Dust or refuse bin, portable, E. Lebach. . . 755,145 
Dye and making same, blue sulfur, Abel 

& Luttinghaus 755,428 

Dyeing apparatus, J. A. Willard 755,422 

Dyeing, etc., P. Schirp 755,050 

Egg poacher, J. A. Beury 755,437 

Eggs during transit, means for holding, A. 

L. & O. L. Barstad 755,434 

Elastic band, covered, J. & F. N. Ash- 
worth 754,959 

Electric circuit breaker retarding device, 

A. R. Cheyney 755,358 

Electric connection, F. J. Russell 755,393 

Electric current testing device, C. Oliver. . 755,382 
Electric machine coil, dynamo, Porsche & 

Lohner 755,537 

Electric machine, static, E. E. Fewkes. . . . 755,367 
Electric selective system, J. A. Gehrung. . 755,127 

Electric switch, A. P. Peck 755,165 

Electric time switch, Dilham & de Mer- 

sanne 755,281 

Electric tube lighting, D. M. Moore 755,306 

Electrical impulses, selecting, D. W. Troy. 755,586 

Electromagnetic separator, M. Dings 755,282 

Electropneumatic system of driving, J. 

Sahulka 755,173 

Elevator. See Centrifugal elevator. 

Elevator, D. E. Condon 755,361 

Elevator carriage roller bearing, J. Barrett. 755,344 

Elevator gate, C. C. Schreiber 755,397 

Elevator safety apparatus, S. B. Trapp. . . 755,189 

Engine cooler, gas, C. E. Shambaugh 755,399 

Engine fuel injector, oil, N. L. & W. W. 

Tuck : 755,079 

Engine vaporizer, hydrocarbon, N. A. 

Wright 755,093 

Evaporating apparatus, vacuum, C. Ord- 

way 755,529 

Excavator, O. P. Peach 755,237 

Exercising apparatus, C. A. Grabner 754,992 

Eyeglasses, H. E. Kirstein 755,014 

Fabrics, device for producing a silky luster 

on textile, J. Eck 755,469 

Fan motor deflector, H. R. Wellman 755,199 

Fastener, safety, A. Schaeffer 755,174 

Feed water heater, W. Wright 755,094 

Feed water heater, S. Elliott 755,286 

Felted fabric and producing same, G. Davi- 
son, Jr 755,219 

Fencing standard and batten, wire, J. 

Wright 755,427 

Fertilizer distributer, M. McLeod 755,160 

Fibrous plants, machine for treating, W. 

B. Gray 754,994 

Fifth wheel construction, H. A. Lanman. . 755,231 

Fifth wheel, vehicle, Miller & Riedel 755,516 

Fire barrier wall, partition, etc., H. Root. 755,171 

Fire escape, N. Larsen 755,501 

Firearm, recoil-operated, C. R. S. J. Halle.. 755,482 
Fireproof building structure, G. B. Waite.. 755,336 

t'ishpole-keep, R. J. Cloherty 754,971 

Flash-boiler, G. E. Whitney 755,202 

Floor-joist hanger, W. D. Dreyer 755,116 

Fluid-press, A. M. O'Brien 755,035 

Fluorids and silicates, making, W. Mills... 755,379 

Flushing-tank, C. H. Phillips 755,166 

Folding seat, W. H. & H. J. Spanjer 755,183 

Forging apparatus, J. H. Baker 7o5,433 

Fountain, F. C. Damm 755,114 

Freight transfer, warehouse or factory, J. 

Gilmour , 755,478 

Fruit-chute gate, A. Hamilton 755,483 

Fruit-press, F. Furst 755,126 

Fuel blocks, manufacture of artificial, W. 

Y. Cruikshank 755,278 

Furnace, J. Rahskopf 755,045 

Furnace, W. Summers 755,186 

Furnace-door, H. H. Huff 755,007 

Game-board, O. M. Morse 755,576 

Game, card, R. L. Reed 755,243 

Games may be played at night, system of 

illuminating fields so that, G. F. Cahill 755,447 

Garment-fastening, P. Orleans 755,037 

Garment-hook, G. Strieker 755,411 

Gas burner, acetylene, G. M. Lauder 755,503 

Gas-burner, self -igniting incandescent, J. 

Canellopoulos 755,448 

Gas, device for separating flue-dust from, 

W. A. & J. Riddell 755,244 

Gas-fixture, S. Bernheim 755,346 

Gas-lighting, atmospheric burner for incan- 
descent, J. W. Bray ,, 755,213 

Gas-lighting mechanism, time, N. H. Shaw 755,060 

Gas-meter, coin-freed, H. Aron 755,206 

Gas-valve, automatic, F. Wilkie 755,265 

Gate, J. F. Burkhardt 755,271 

Gearing, M. ' J. Lawler 755,505 

Gearing, radiohelical cam, H. J. Schmick... 755,051 
Glass-mold-operating apparatus, L. Bucsko.. 754,966 
Glue-ppess clamping device, A. E. Palmer.. 755,384 

Governor, engine, Cone & Perry 755,564 

Governor, speed, J. W. Macfarlane 755,575 

Grain on wagons, machine for loading bound, 

B. S. Kempton 755,138 

Grain, steeping, V. Lapp 755,144 

Gun recoil-brake, K. Voller 755,418 

Guns, firing mechanism for breech-loading, 

Meigs & Hammar . 755,514 

Hammer or sledge, G. Carlsen 755,355 

Hammer, pneumatic hand, A. T. F. Nehls.. 755,381 

Harness draft attachment, J. Cruthers 755,459 

Harness-tree, R. Miller 755,304 

Harrow, J. W. & C. D. Kerr 755,139 

Harvester belt-adjuster, J. O. Qualley 755,315 

Harvester, corn, T. Boggs 755,210 

Harvester, corn, Logan & Flo 755,375 

Harvester, corn, H. L. Bennett 755,591 

Harvesting machine, beet, C. C. Irving 755,010 

Hat-bolder, C. I. Sterling 755,184 

Hat-shaping machine, M. A. Cuming 755,365 

Hay-rake attachment, J. Geery 754,990 

Heater. See Feed-water heater. 

Heating apparatus, E. H. Bennett 755,269 

Heating-cup, E. Sorrentino 755,405 

Heating device, J. A. Edwards 754,982 

Heating system, J. M. Seymour, Jr 755,176 

High and low pressure gage, differential, G. 

M. Schubert 755,175 

Hinge, Boring & Fritchey 755,211 

Hose-coupling, G. Soutar 755,325 

Hose-supporter, E. C. Tooker 755,188 

Hot-air register, J. Finnegan 755,476 

Ice-cream freezer, J. W. Carrier 755,216 

Illuminating structure, F. L. O. Wadsworth 

755,196, 755,197 
Ingot-perfecting apparatus, R. W. Hunt... 755,496 

Ingot-perfecting machine, R. W. Hunt 755,368 

Inkstand, automatic, A. C. Burnham 754,967 

Ink-well, F. C. Luethy 755,023 

Insects on plants, device for exterminating, 

T. M. Cottle 755,363 

Ironing-board, S. L. Boyd 755,103 

Ironing-board attachment, F. K. Small 755,065 

Jar-closure, F. E. Dopheide 754,977 

Jar-stoppers, means for removing, M. J. 

Babbitt 755,208 

Jar wrench, fruit, W. A. Twining 755,081 

Jewel-setting device, pallet, D. F. Staley 755,070 

Keyhole-guard, D. D. Dorney 755,115 

Knitting machine, straight, H. A. Houseman 755,135 

Knot-tying implement, H. D. Colman 755,110 

Lace fastener, shoe, C. F. Miers 755,030 

Ladder hook and holder, extension, J. S. 

Tripp 755,190 

Ladder, store-service, G. Lane 755,499 

Lamp, electric tube, D. M. Moore 755,307 

Lamp-globe, R. M. Dixon 755,283 

I.amp, street, W. J. Fryer 754,989 

Last, A. G. Fitz 755,288 

Last, divided, E. S. Beach 755,559 

Lasting-jack, C. F. Pym 755,544 

Lasting uppers, N. G. Shaw 75."i,583 

Laundry apparatus, R. C. Coburn 755,455 

Lead ores, desulfurizing, A. Savelsberg 755,598 

Line-wire clamp, H. C. Willit 755,092 



'Time is Money 



And this wrench 
will do the work 
for you in less 
than half the 
time of other 
wrenches, and 
the harder the 
work, the tight- 
er it holds. The 
body of this 
wrench is made of malleable steel and warranted 
not to break. Retail Price, $1.00 Each. 

HUDSON PARER COMPANY 
Leominster, Props. & Mfrs. Massachusetts 




There are more Dean Boiler Tube 

Cleaners in use to-day than of 

all other makes combined 




The reason is that the Dean is the most efficient 
cleaner made. Send for one on free trial. 
WM. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 



Induction (oils 

for X-Hay Apparatus and 
Wireless Teleg- 
raphy. Special 
Jump Spark 
Coil for Auto- 
mobiles and Gas' 
Engines. 

E. S. RITCHIE & SUNS, 




Brookline, Ma 




f heXight Running ~YOST is easy to operate. 

Its Beautiful Work is easy to read. 
Our Unusual Catalogue is easy to understand. 

Why not send for the UNUSUAL CATALOGUE 
and learn of the BEAUTIFUL WORK done by 
the LIGHT R UNNIN0 YOST t Sent free. 

YOST WRITING MACHINE CO., 245 B'way, New York. 
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a MOTOR. CYCLES, 

1 MOTOR CASTINGS 

1 The Best Made at Lowest 

Prices. Completelineof motors 
■ Bicycle, Automobile, Marine 
Stationary. Sena stamp for 
italogue. 

8TEFFEY MFG. CO. 
ST20 Brown St., Phila. , Pa. 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1184. Price 10 
cents For sale by Mtjnn & Co., 136 Broadway, .New 
York City, or any bookseller or newsdealer. 



B. V. BARNES 

ELEVEN-INCH SCREW 
{CUTTING LATHE 




For foot or power as 
wanted. Has power 
cross feed and com- 

gound rest. A strictly 
igh grade . moder n 
tool. Ask us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, IN 



AN ENGINEER'S LIBRARY. 

An absolute Encyclopaedia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING 

By Henry C. Tulley. 
Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent anywhere on receipt of price, $3.50— 
money back if dissatisfied. 900 pages. 400 fine illustra- 
tions. Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 
H. C. TCLLEY «fe CO., 
1060 Wainwrlght Ulclg., St. Louie, Mo., U. S. A. 




The Franklin Dynamo 

50 Watts, 10 Volts, 5 Amperes 

8000 to 4000 revolutions. Sets of mate- 
rial, finished parts, complete machines. 
Foramateur construction, very efficient. 
Will drive a dental engine, sewing- 
machine or small lathe; run asagenera- 
tor, will furnish currentfor six 6-candle 
lamps. Parts $3.50. $6.00, $8.50. Com- 
plete $13.50. Write for circular 9. 

Parsell & Weed, 129-131 W.SUt St., N. T. 



THE M JL™ *jy E,ss KEROSENE 



Sizes from 

1 to 60 H. P. 



Send for 
Catalogue. 




position, 190!. Gold Medal, Cli 



and GAS ENGINE 

burns KEROSENE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynamo for electric lighting, charg 
mg storage batteries, pumping and 
all power purposes. 
A. M1ETZ, 

128-138 Mott St., New York. 
ADOPTED BY 

17. S. GOVERNMENT. 
Highest Award, direct coupled 
Generator Set, Paris Exposition, 1900. 
Gold Medal, Pan -American Rx- 

leston, S. C, Exposition, 1902. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1123* 
Price 10 cents. For Bale by Munn & Co. and all news- 
dealers. Send for catalogue. 




BARKER MOTORS 



Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties, 

C. L. Barker, Norwaik, ct 




KENT POCKET METERS 

Automatic Volt- Ammeter 
Is designed and calibrated espec- 
ially for testing batteries on eas 
oline automobiles and launches 
and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most convenient and complete 
battery tester on the market. 

Volt-Ammeter $0.00. Amperemeter $5.00. 

Atwater Kent Mfg. Works, 110 N. 6thSt., Philadelphia, Pa 
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Our 
Specialty : | 

Knock- * 
Down 

Boats of any c^ -*. ^ . — ~ ^ / 

description ^ - -._ . . _ -- 

AMERICAN BOAT A MACHINE CO., 
ROW, SAIl, AND PLEASURE BOATS, 

Marine Station. ST. LOUIS, MO. 



ARMSTRONG'S No. THREADING MACHINE 

Can be attached t o bench or post 
Designed for tb reading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one for pipe % to 1 inch; the 
other for pipe 1% to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Sarticulars. The Armstrong 
Ifg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY i 

allow lower bids on jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

Established 1872. 

1999 Ruby St., Rockford, III. 




ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office, and from all newsdealers. 



Better Light — Less Cost 

A much stronger, whiter, steadier 
light is secured lor house or store, 
church, school, office, etc., by a 

"PADTCD" ACETYLENE GAS 
L-AH I til GENERATOR 

than by ordinary gas. Cheaper, safer, 
cleaner, simpler. Takes up little cel- 
lar room. Requires little attention. 
Saves a lot of money, work and worry. 

NIAGARA FALLS ACETYLENE GAS 
MACHINE CO., Niagara Falls. N. Y. 




STIMULATION without IRRITATION 

~~j Means New Life to the Scalp. 

The Evans Vacuum Cap gives the scalp a 
thorough massage and encourages a free 
and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair from fallmg out and re- 
store a normal growth where live follicles 
exist. The Cap is used about ten minutes 
twice a day and its eiftcts are pleasant from 
the very beginning. We will lefund your 
money in full if results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. 

St. Louis Office, Fullerton Building. 

New York Ofuce, 1300 Broadway. 
NOTE :— To those who tind it convenient to call at our offices we will 
give a sufficient number of demonstrations free to satisfy them as to the 
■I i .: ■ i :i '|-| .<■■ 




Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric light, telephone and 
other circuits, etc Also, voltmeters and 
Ammeters for general measurements. 
W^fSend for Circular. 

I* M. PIGNOLET, 
80 Cortlandt St., New York, N.Y. 




U. S. A. 



LIQUID PISTOL 




Guaranteed. Will stop the most 
vicious dog (or man) without per- 
manent injury. Fires and recharges by 
pulling trigger. Loads from any liquid. 
No cartridges requireii. Over 10 shots in 
one loading. Valuable to bicyclists, unescorted ladies, cashiers, 
homes, etc. Retails for oUc. Good margin to the trade. 

PARKER, STEARNS & SUTTON, 226 South St., NewYork 



NO LOOP-HOLES 

in our guarantee, for it makes every body safe— "Money 
back, if the Reliable Incubator doesn't give satisfac- 
tory hatches after a fair test." Ask about it and get our 
20th annual catalogue free. Just sendl0e.|to pay postage. 
Reliable Incubator and Brooder Co., Box B-105, Quincy, III. 




Gas Engine 
IGNITER . 

Complete with spark coil, $12.00. gfifc 
The Best Thing on the market. 
Latest and most improved model. 
PF" Send for Circular. 

Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 



T^e Cupper Clip 

$W Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching paners together. 

Best& Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 




BASS OB STEEL 



Swgenberg's Steal and 
Electrical Engineering 

By E. SPANGENBERG, M. E. 
former Superintendent of the St, Louis 
School of Engineering. 

Containing 1,035 Questions and An- 
swers, with 648 Illustrations. 
Price. $3.50. 
The best book on the subject ever published. 

GEO. A. ZEJxLER, Publisher, Estab. 1870. 
68 S. Fourth St. St* Louis, Mo. 
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BUY 



a Columbia 
Zither. 




A better instrument 
than a banjo, guitar 
or mandolin. You 
can play tunes on 
it as soon as you 
get it. It is suita- 
ble for accompani- 
ments, songs, dance or sacred music, 
concerts or home entertainment. The 

COLUMBIA ZITHER 

almost plays itself. Needs no teacher, 
no long, tedious hours of practice. 
We teach you to play it FREE. 
Beautiful in appearance, sweet and rich 
in tone. $2 to 556 at music stores, or 
sent, express paid, on receipt of price. 
^FlTr To every music lover, we 
m ml !■ la send our fascinating book, 
I IILL " Music in 3 Days," which 
tells you how to become a clever and 
accomplished player in 3 days to 3 
weeks. We have published an edition 
of 10,000 of these elegant illustrated 
bdoks. Send name and address for 
one at once. PH0K0HARP CO., 
144 Liverpool St., East Boston, Mass. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— Br G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed Tritb a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machiiie requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 1,4 I . Price 10 cents. To be 
had at this office and from ail newsdealers. 



^^ m!ms ^ he SUN 

i&^~-r^%*£.S Typewriter No. 2 

Perfect in Mechanical 
Action. 

It is a type lever or type 

bar machine. It has visible 

writ .ins in its truest form. 

ms unlimited speed. 

Beautiful print. It is 

a heavy manifolder. 

A high -grade writ- 
ins machine sold for 
,$40. Active agents de- 
sired in Territory not 
allotted. 
SUN TYPEWRITER COMPANY, 
239 Broadway, - New York. 




Lackawanna Motors 

are Simple and Valveless. Easy to 
start and easy to operate. 

For automobiles and launches. 

3to24H.P. 

Cut shows Lackawanna Reversing 

Device attached to our 6 H. P. marine 

motor. No reversing gear necessary 

LACKAWANNA MOTOR COMPANY 
51-61 Letchworth St. - - Buffalo, N. Y. 




Agents 



WRITE TODAY 

for our liberal terms. We 
want a hustler in your town 
to take orders for 

ACME FLEXIBLE 
STEEL MATS 




Regular Rug Sizes 
Special Sizes Hade to Order 



Big 
Money 
For Good 
AGENT 



Acme Flexible Clasp Co., 17th & Clark St., Chicago 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each, by mail 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 739, 761, 767, 641. 

THE MAKING OF A DRY BATTERY. 

Scientific American Supplements 1001, 
1387, 1383. Invaluable for experimental 
students. 

ELECTRICAL FURNACES are Sully de- 
scribed in Scientific American Supple- 
ments 1182, 1107, 1374, 1375, 1419, 
1420, 1421, 1077. 

VALUABLE PAPER.S ON ACETY- 
LENE GAS are contained in Scikntific 
American Supplements 1371, 1203 1204 
1205, 1206. 1234, 1184, 1149. 1150. 

THE CARE OF ACETYLENE GAS is 
discussed in Scientific American Supple- 
ments 1189, 1444, 1289. Munn & Co., 361 
Broadway, and all newsdealers. 

MISCELLANEOUS PAPERS ON 
ACETYLENE GAS will be found in 
Scientific American Supplements 1082 
1083, 1084, 1085, 1086, 1015 1016' 

1057. „_»™_i_«. 

Price 10 Gents each by mail 

Order through your newsdealer o r from 

MUNN ^ COMPANY 

361 Broadway New York 



Linotype-machine attachment, E. B. Clark.. 754,970 

Lock, H. G. Voight 755,105 

Locomotive, electric, Dalton & Cole 755, 4t>t 

Loom filling-feeder, automatic, E. S. Stimp- 

son 755,252 

Loom, haircloth, J. B. Gray 755,571 

Loom jacquard mechanism, L. Coin 755,457 

Loom let-off, Brindle & Steere 755,104 

Loom let-off motion, automatic, J. A. Jans- 
son 755,011 

Loom weft-stop-motion mechanism, A. D'huy- 

vetters 755,464 

Lubricating device, P. L. Hawkins, reissue.. 12,209 

Lubricator, F. J. Collinson 754,972 

Lubricator, O. L. A. Riegels 755,245 

Lubricators, auxiliary sight-feed for, F. W. 

Edwards 755,120 

Mail-box, C. W. Palmer...: 755,038 

Mail-shears, II. Q. Hood 755,492 

Manholes for conduits, construction of, H. C. 

Baker, Jr., reissue 12,205 

Manifolding writing-sheet, self-sealing, W. 

Morton 755,159 

Mattes, converting, R. H. Aiken 755,557 

Measure, liquid, P. J. Doyle 755,465 

Measuring device, Leick & O'Donnell 755,300 

Meat products, mold for marking, J. Cun- 
ning 755,112 

Megaphone, return-ball, G. F. Dunn 755,117 

Metal canisters, apparatus for the manufac- 
ture of, W. A. Read 755,242 

Meter. See Gas-meter. 

Millstones, cleaning, J. A. Henkel 755,132 

Miner's drill, W. D. Cox 755,458 

Mining machine, coal, W. Foglesong 755,291 

Moistening and sealing device for envelopes, 

etc., combined, Fritz & Dryden 754,988 

Molding apparatus, P. Largie 755,574 

Motion, and vice versa, mechanism for con- 
verting reciprocating into rotary, C. 

Tuckfleld 755,416 

Mower, Patton & Marsteller 755,533 

Mowing-machine, N. F. Graves 755,226 

Mule and twiner, self-acting, J. T. Connelly 754,973 
Musical instrument and covering same, W. 

J. Voorhees '." 755,086 

Musical-instrument self -playing attachment, 

J. Courville 755,364 

Nailing machine, loose, F. D. Hagar 755,227 

Nitrogen, preparing for distribution organ- 
isms which fix atmospheric, G. T. More. 755,519 

Nut-lock, A. I. Linsley 755,146 

Oil-burner, J. M. Younger 755,340 

Oil-can, J. Wilkinson 755,338 

Oil-can fastener, W. Bainbridge 755,432 

Ore bricks, manufacturing, J. Koeniger 755,372 

Ores, treating plumbiferous, E. W. Engels... 755,222 

Organ cell-board, reed, D'Estes & Kram 755,463 

Oven, baker's, W. Lemb 755,507 

Oven, traveling, T. & J. Vicars, Jr 755,194 

Packing, metallic rod, W. C. Eberhardt 754,981 

Paddle-wheel, vessel, E. H. H. Gottlebe... 754,991 

Pail, J. W. Nichols 755,234 

Paint-dipping machine, H. L. Bornman 755,349 

Paper-folding machine, wrapping, A. A. 

Deiser 755,462 

Paper objects, etc, machine for producing 
cylindrical tubes and tube-like, R. Horn- 

steiner 755,494 

Pasteurizer, A. A. Busch, et al 755.108 

Pasteurizer, continuous, T. L. Valerius 755,191 

Pedal-mounting, L. Lemieux 755,301 

Pencil, pocket, H. E. Sharp 755,400 

Pencil-sharpener, etc., E. M. Goldsmith 755,480 

Perforator, J. Gell 755,224 

Photographic half-tone for book-printing and 

lithography, Vilim & Hauser 755,417 

Piano construction, P. M. Zeidler 755,341 

Piano pedal-action, grand, W. C. Bosenbury 755,102 

Piano-player, mechanical, G. Barthel 755,098 

Piano-protector, G. P. Bent 755,345 

Picture-frame, M. Wiskott 755,267 

Pin-clasp, W. G. Shockey 755,063 

Pipe-coupling, J. T. Seals 755,249 

Pipe fitting and testing apparatus, W. Van- 

derman 755,082 

Pipe or cigar-holder mouthpiece, C. Kessler.. 755,370 

Pitman connection, H. Pease 755,164 

Plane, scraping, W. Ulses 755,587 

Planing or smoothing curved or irregular ob- 
jects, machine for, C. W. Smith 755,321 

Planter drive-gear, corn, W. S. Graham.... 755,595 

Pliers, H. E. Bonschur 755,440 

Plow, G. W. Simmons \ 755,178 

Plow, W. H. Wilson 755,424 

Plow, Reese & Broome 755,548 

Plow attachment, J. D. Heard 755,295 

Plow, listing. E. P. Currey 755,113 

Pocket utensil, P. M. Ryan 755,172 

Pole, S. J. Terry 755,413 

Polishing and buffing machine, Miller & Barry 755,031 
Post and lock, combined sectional, A. D. 

Hulquist 755,008 

Potato-flour by means of rolls, machinery for 

manufacturing, Reinle & Baumgarten. . 755,389 

Powder-box, H. B. Kent 755,299 

Power-transmitting device, W. R. Smith 

755,066, 755,067 
Power-transmitting machinery, E. Winans. . 755,590 

Pressing-iron, R. Grant 755,128 

Printing-plates, making, B. Gisevius 755,225 

Propeller, J. I. Wood 755,426 

Puller. See Beet-puller. 

Pulley, belt, E. Bauer 754,960 

Pump, H. C. Stouffer 755,072 

Pump, H. J. Park 755,236 

Pump or motor, L. M. A. Butin 755,353 

Race-track appliance. R. R. Logan 755,148 

Race-track barrier, C. E. Foulks 754,986 

Radiators or the like, support for, G. H. 

Colton 755,111 

Rail, L. Steinberger 755,326 

Rail-brake, electromagnetic, K. A. Wilde... 755,203 

Rail chair and ioint, C. A. Carbaugh 755,449 

Rail-clamp, O. D. Lent 755,020 

Rail-joint, Millard & Henry 755,151 

Railway-gate. White & Neal 755,263 

Railway-rail connection, Brown & Watson... 755,444 

Railway-rail joint, L. A. Sheldon 755,402 

Railway, scenic pleasure, A. C. Morgan 755,158 

Railway shoe, electric, H. Rosenfeld 755,391 

Railway-signal, electric, B. M. Kershner.... 755,140 

Railway-switch, T. J. Houghton 755,4j5 

Railway-tie, Holston & Fisher 755,004 

Railwav-tie, S. B. Hoover 755,493 

Ram. hydraulic, Earle & Shainline 755,467 

Ratchet-wrench, J. H. Dundon 755,466 

Ratcher-wrench, G. Freeland 755,569 

Razor-strops, composition for, M. Waddell . . . 755,589 

Receptacle, folding. A. Greene 754,995 

Recording statistical data, apparatus for, 

C. F. Pidgin 755,168 

Reicing platform, C. W. Surplus 755,075 

Rein-holder, T. F. B. Clagett 755,273 

Reversing means for machine-tools, etc., W. 

0. Mitchell 755,517 

Rewinding-machine, E. E. Bradley 755,212 

Rheostat, A. C. Eastwood 755,468 

Rocker-shoe, C. A. Williamson 755,423 

Roller-frame, A. L. Sessions 755,055, 755,056 

Rone-clamping device. J. Leighthan 755,019 

Rotary engine, H. Nielsen 755,161 

Rotary heater or cooler, T. L. Valerius.... 755,193 
Rotary kiln and drier, combined, C. A. Mat- 

cham 755,513 

Rubber or other sap-yielding trees, device for 

Grooving or tapping, C. A. Sanborn 755,248 

Sad-iron, H. C. Fox 754,987 

Sad-iron, A. L. Eccles 755,567 

Safety-pin, O. Andresen 755,097 

Sash-cord fastener, G. W. Howard 755,136 

Rash hinged support, window, F. D. Palmer. 755,311 

Sash-'iolder, D. O. Hiatt 755,490 

Saw-guide, H. P. Schofield 755,318 

Saw-sharnening device, H. P. Schofield 755,319 

Screen, T. L. & T. J. Sturtevant 755,073 

Seal, bottle, A. R. Robertson 755,047 

Seal, bottle tf\ A. Hoons 755.573 

Seed-drill attachment, B. Mylor 755,523 

Self-filling heater or cooler, T. L. Valerius. 755,192 
Sewer-system ventilating-pipe, F. Struhs. . . 755,294 

Sewing-machine cabinet, W. C. Free 755,292 

Sewing-machine hemmer-guide, H. Blaskoof 755,348 
Shade cabinet, window, A. E. Kretschmer. 755,017 

Shaft-coupling, C. N. Srott 755,053 

Shaking-screen, T. L. & T. ,T. Sturtevant.. 755,330 

Sharpener, knife, Smith & Sasseman 755,599 

Shearing and clipping device, J. K. Priest. 755.160 
Sheet-delivery mechanism, W. Spalckhaver. 755.068 

Sheet-folding machine, C. W. Bennett 755,435 

Shock-snneezing device, W. I. Brown 755,106 

Shoe-fastener, C. D. Brent 755,270 

Shoe-former, F. A. Heath 755,488 



TheAPPLE ( 



Saves battery troubles, attached 
to any gas engine. Governors, 
Storage and Dry Batteries, Spark 
Coils, Plugs, Switches, Automatic 
Timing Devices. 

The Dayton Electrical Mfg. Co. 
98Reibold Bldg., Dayton, O. 



fynaxv 




nn bulbs 

WW 25 Cents. 



Will grow in the house 1 
for out of doora. T 

Hyacinths, Tulips, 
Crocus, Fuchsias, 

OxaliB- Jonquils, 

Daffodils, Dewey Lily, 
Tuberoses, Gladiolus, 
Chinese Lily, Begonia. 

Gloxinia, Lilies of the 

Valley— all postpaid, 25C. in stamps or coin. 
As a premium with these Bulbs we will send 
ffREE a giant collection of flower seeds — over 200 varieties. 

Address, Hillside Nursery^ Somerville* Mass. 




THE "BEST" LIGHT 

is a portable 100 candle power light costing only two 
cents per week. Makes and burns its own gas. 
Brighter than electricity or acetylene and cheaper 
than kerosene. No Dirt. No Grease. No 
Odor. Over 100 styles. Lighted instantly with a 
match. Every lamp warranted. Agents Wanted 
Everywhere. 

THE "BEST" L1CHT CO. 

87 E. 5th St., Canton, O. 

Owners of Original £ atents. 



RIDER A GENTS WANTED 

iOne in each town to ride and exhibit a 

sample Bicycle. Write for special offer. 

Highest Grade 4&Q.75 s^ 4fr#7 

1904 Models fl> «f ' * " *0 fl> g g 

Coaster Brakes. Hedgethorn Puncture 

Proof Tires and best equipment. 

1902 & '03 Models ^^r - <fr#0 

Best Makes V * * ** V *** 

BOO Second-Hand Wheels 

All makes and Models <£ O - GO 
good as new v'O *** V>0 

i Great factory clearing sale at 
\hfilf factory co.st. We Ship on Ap- 
proval withovt a rent deposit and al- 
low 10 DAYS FREE TRIAL oa 
■every bicycle. Any wheel not satisfac- 
tory returned at our expense. 

EARN A BiCYCLEtkunr orders 

from a sample wheei furnished by us. Our agents 
make large profits. Write at once for catalogues 
and our special offer. AUTOMOBILES, 

sewing machines, tired, sundries, etc.- half usual prices, 

MEAD CYCLE CO., Dent* 59c Chicago 





Screw Cutting Back Geared 

Lathes $35 

and up, to suit your need either as to size or price. 

Write us, we will interest you. 

TheCarroIl-Jainlcsen Machine Tool Co. 

Batavia, Ohio, U.S.A. 

SEND NO MONEY 

*30 OUTFITfcrSfO 

FREE SAIVj_PLES .il km blanks. j 

We make an up-to-date suit strictly toyour: i 
measure in latest English Sack Style for. i 
only $10, and give the following complete 
joutfit FREE and you don't pay one cent 
until you receive the suit and Free Outfit, 
land find it just aa represented. Send us 
(your P. 0. address and we will send you 
FREE SAMPLES of cloth, tape meas- 
ure and measurement blank s, fo r size oE 
Suit, Shoes, Hat, Etc., PHBB- 
A Suit of Clothes Made to Measure from 
any of the samples sent you, for which 
tailors would ask from $20 to $22. 0<» 

Dunlap Block, any shape Hat «' & S 

A pair stylish lace or Congress Shoes, . . 2.50 
A, Neat Percale Shirt, ........ 1.2& 

A neat four-in-hand Bow or Puff Tie, . . .50 

A pair of good web Suspenders,- 50 

A Jap Handkerchief, &J> 

A pair extra quality Lvle Thread Socks, . -25 
$10 for this COMPLETE OUTFIT WORTH $80. OU 
Write at onee for Free Samples- Address 
CHICAGO MFC. & MD5E.OCO. 
DEPT. 407 87-89-91 ■Washington St 

Ref. Metropolitan Trust & Savings Bank. CHICAGO 
Capital 1750,000:00, ox any £spreas Coiu paoy » Chicago. 




Squabs Pa^y ^l 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FK.EE 
BOOKJjET and learn this immensely 
rich home industry. 



Plymouth Rock Squab Co., 



2*9 Atlantic Ave., Boston, Mass. 



^t>ORJ 




"The Pen That fills Itself" 

Dip pen in any ink well or any ink, press lever and operation is 

over. As a matter of cleanliness, comfort and convenience don't 

you owe it to yourself to learn more about this perfect pen? 

If you will let us send von our beautiful new illustrated 

catalogue, it will make you a CONKL1N enthusiast. 

The Gonklin Pen Co. "ttteSTtfr 

Represented in Great Britain by American Agencies, Ltd., 38 Shoe 
Lane. Farringdon St., Lonilon.fi. C: in Australia by Rae, Munn 
& Gilbert, 47 Market St., Melbourne. 



We 
Solicit 
Coivtraxts 

And can compete in 

QUALITY and PRICE 

on work for which the 
varied machinery of 
our numerous factories 
is suited. 



ADD RESS 



POP E 

Manufacturing Company 



2 1 Park Row 



New York City 



The Hygrophant 

shows with accuracy and 
without computation the 
temperature and degree of 
humidity. Send for circular 

J. S. F. HVDDLESTON 
20 Devonshire St., Boston 




Increase Your Income 



Learn profitable poultry raising. Our suc- 
cess in teaching it has been phenomenal. 
The faculty are practical poultrymen and 
experienced teachers. Tremendous oppor- 
tunities for those who begin NOW. Ho 
other investment brings such large and 
eure returns. Write to-day for illustrated 
booklet fully describing various courses. 

C 0LTHRB] A SCHOOL OF POULTRY 
CULTURE, Box 617, Wnlerville, N. Y. 




V Telescopes 

J j \ We supply equatorially mounted 

/ \ Astronomical Telescopes 

/ \ for amateur purposes. Our 

/ \ OBJECTIVES 

' * are absolutely guaranteed 

to be optically perfect. 
GUNDLACH-MANHATTAN OPT. CO., Rochester, N. Y. 



ENNEN'S 



B0 RATED 
TALCUM 




JPILET 
9WDER 



, iJjPRlCKLY HEAT, :s= 

S# CHAFING, and 5L .' 
§F SUNBURN, •"&%£" 

moves all odor of perspiration.- De- 
ter Shaving. Sold everywhere, or 
i receipt .of 25c; Get Mennen's (the original). Sample Free. 
GERHARD MENNEN COMPANY. Newark, N^J. 



MIND the MICROBES ! 

You get them in all ordinary 
drinking water. Before drinking, 
purify it. You can transiorm it 
into pure water in the surest and 
quickest way by using the well- 
known 

Berkefeld Filter 

which is so constructed as to eliminate 
from the water all foreign bodies. One 
gallon of pure water in 4 minutes. Easy 
to clean, easy to care for. 

BERKEFELD FILTER CO., 4 Cedar Street, New York 





^tow; t "m\^\\mis^: 



Removed to 183 Milk Street. 



Marine Motors 

If you want a Gasoline Motor, with all 
the good points and none of the bad, buy a 

**R.elia.ble" 

Either jump or make and break Spark. 

Boston Gasoline Engine Co. 

134 BROAD STREET = o . <= BOSTON, HASS. 



$200. A MONTH 

One reliable man or woman in each county 
as manager, to exhibit, take orders and ap- 
point agents for Harrison's Oil-Gas Stoves 
for cooking and heating. Wonderful in- 
vention. Automatically gen- 
erates fuel gas from kerosene 
,011. Miniature Gjis Works. Ab- 
solutely safe. Enormous de- 
mand. Thousands sold weekly. 
Cheapest, cleanest, safest fuel. 
Customers delighted. Cata- 
logue FREE. Write today. 
World Mffi. Co.. G&76 World Bldg., Cincinnati, 0- 
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NtflTTE GAS ENGINES 



The highest type of Gas Engines now, 

sold on 30 Days 1 Free Tria' 

Very sensitive governor; 

perfect electric igniter. 

Write for Catalogue j? t . 

WTTIE IRON WOKKS CO., , 

517 W. 5th St., Kansas City. 

or Witte Gas & Gasoline 

Engine Co., 48 S. Canal St., Chicage. 




4 STEAM HEATERS 



i 1 



For Hanufacturing and Laboratory Purposes 

Made with finished surface in various sizes. 
Write for circular and prices. 

J. A. STOWELL CO- 
Leominster - - - - Mass. 



The Balanced Motor 

Employed in all Ilaynes-Appersoii ears is of the 
famous double cylinder type which has proved its su- 
periority over all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company, and is used exclusively in every type of 
carriage they manufacture. Many manufacturers have 
tried to imitate this construction, but have produced 
nothing equal to the original. 





Patents Cover the Three-Speed Transmission* 

the Most Distinctive Feature of the 

Ilaynes-Apperson Car 

This transmission produces the various speed changes 
in easy stages, without the jerky motion characteristic 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changing 
device in existence. It has been consistently deve> 
oped through tea years of hard service, and has been 
more thoroughly tested under all conditions than any 
other transmission made. 

Should this be of interest, we shall be glad to 
tell you more about it. Send- for our literature 

THE HAYNES=APPERSON CO., Kokomo, hid. 

(The Oldest Builders o.t Motor Gars in America) 

Members of the Association of Licensed Automobile Manufacturers. 

National Automobile Mfg. Co., San Francisco, agents 

tor Pacific Coast, branch store. 381 to 38a Wabash Ave. 

Please mention the Scientific American when you communicate with us. 



MILLS F0RALLMATER1ALS. 



> MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PU'.VERIZINC ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
■ TON-SEED 10 ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
— aCESS. IF YOU WANT 
stJHANY KINO OF A 
'iMMIU OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 

HE.TTHE.BLST 

— - AND STILL SAVE 

SPROUT, WA LOR ON 6* CO. 

stNDjoi 'CATALOG N? 4.) MUNCY, Pa . 





cKf 



From Top to Bottom 

The Nature Library 

is filled with li ve interest and all the charms of the outdoors. 
*»a It forms the only complete American library of the open 
f> air. The value and comprehensiveness of the set is well 
x>. evidenced by the titles of these 

10 SUPERB LARGE VOLUMES 

4,000 pages, io!4 *7 : M inches. 
300 plates in full colors. 
450 half-tone photographs. 
1,500 other illustrations and a 
general introduction by 

JOHN BURROUGHS. 

Miss Letta Bernice Burns, Super- 
visor Nature Study, State 
No rmal School, Jamaica, 



lysay enough 
in praise o f 
the Nature Library. 
The whole family from 
the grandmother to the 
youngest child is de 
lighted with them. My 
boys hang over then 
butterflies and antic 
greatest pleasure in 
The older one who 
will soon have studie 
they will be most h 
the ten-year old will £ 
He says : ' Oh, I feel 
to have these books,' 
who is quite an enthu 
is particularly interest 

You will want to know more about this 
work. 
We have prepared an elaborate booklet 
that gives some idea of the beauty and au- 
thoritative character of the books. It 
* ^^ shows how this library most valuable for 
4-'04 ^^L. re f erence is above all readable and interesti 
It contains striking specimens of the wonc 
ful three-color photography and some 
the full-page black and white plal 
This book is too costly to be mai 
Gentlemen:— '^^. indiscriminately, but the return 

You may send me ^^ the coupon opposite with your i 



N . Y. , says ; 

" I esteem it a pleasure to say 
ii a word of appreciation con- 
cerning the Nature library. 
The subject matter is well 
chosen, the presenta- 
tion clear and concise, 
*$► the illustrations excel- 
O*. lent and abundant. 



DOUBLEDAY, 
PAGE & CO 



at your own expense, 
particulars of the Na- 
ture LibrabY and also 
your new descriptive book 
containing colored plates 
text pages, etc. 





bring one to you promptly, with 
particularly attractive offer 
a limited time. 



BETTER DO IT NOW 



Doubleday, Page & Co. 

NEW YORK CITY 



Shoe-holder, C. B. Rosters 755,015 

Shoe-nailing machine, W. Heaton 755,489 

Show-case, S. E. Parrish 755,58(3 

Show-case construction, 0. Durr 755,593 

Shuttle, hand-threading, D. Brown 755,561 

Sifting machine or screen, W. L. Burner... 755,445 

Sign, changeable, G. E. Burnham 755,272 

Skeining or winding cylinder, J. H. Young.. 755,096 

Sled, motor, T. Halldorson 754,996 

Smoke-consuming apparatus, G. A. Doebbel. 755,220 
Smoke-consuming furnace, J. B. Harris.... 754,999 

Soap-lock, G. D. Snell 755,553 

Soap, etc., machine for stamping, L. L. Con- 

wav 755,362 

Socket member, P. H. Stein 755,407 

Socket member, W. S. Richardson 755,582 

Sodium sulfid, manufacturing, J. F. White... 755,201 
Sound-producing instrument diaphragm, Z. J. 

Le Fevre 755,506 

Speed mechanism, variable, Laur & Rohinson 755,504 
Speed regulation for motor-driven machinery, 

system of, G. S. Dunn 754,980 

Spinning and doubling apparatus, R. W. 

Moncrieff 755,153 

Spinning and twisting frame doffer, D. E. 

Carey 755,450 

Splicihg-tool, A. B. Probasco 755,542 

Spring. See Bow-spring. 

Spring-head-pinning machine, C. F. Shoe- 
maker 755,005 

Spring retaining-clip, E. E. & C. T. Wilt.. 755,266 
Stable-beam suspension device, J. Werner.. 755,200 

Stacker, hay, J. C. Shafer 755,057 

Stamp-battery guide, W. S. McDonough. . . . 755,525 
Starch, manufacture of, Goldschmidt & Hasek 755, 47& 

Steam-boiler, D. W. Robb 755,046 

Steam-boiler, A. Parfltt 755,530 

Steam-engine, W. H. Stohlmann 755,410 

Steam-engine, J. M. Clark 755,453 

Steam-generators, device for removing steam 
from the heating-surfaces of, S. M. 

Cockburn 755,217 

Steam-trap, S. Steinmitz 755,251 

Steel, etc., converter for making, W. B. 

Burow 755,215 

Still water, F. H. Smith : 755,179 

Stirrup, safety, E. L. Parrish 755,531 

Stool, folding, Pike & Andrus 755,043 

Stopfer for preventing the refilling of ves- 
sels, P. Bonneteau 755,439 

Storage apparatus, J. M. Dodge 755,566 

Storage battery, M. C. Burt 754,969 

Stove, H. H. Brown 755,105 

Stove, heating, P. J. Coppens 755,277 

Strainer, F. G. Brown 755,352 

Support, adjustable and collapsible, E. G. 

Patten 755,039 

Suspenders, H. G. Macwilliam 755,026 

Suspenders, W. O. McCurdy 755,524 

Suspenders, J. Pusey 755,543 

Sweeping-machine, E. L. Keyes 755,596 

Switch mechanism, electrical, H. Krantz.. . 755,141 

Switch-rod, adjustable, H. Elliot, Jr 755,471 

Switches, automatic circuit-breaker for elec- 
tric time or other, A. W. Hutchins 755,297 

Tank-float holder, G. A. Blake 754,965 

Telephone, M. C. Burt 754,968 

Telephone counting system, J. H. Meyer. . . 755,515 
Telephone-line service-meter, Scribner & Mc- 

Berty 755,054 

Telephone-line service-meter, F. R. McBerty 755,308 

Telephone-transmitter, J. A. Williams 755,091 

Tenoning and boring implement-handles, ma- 
chine for, G. S. Clow 755,359 

Tent, W. Y. Hunter 755,369 

Therapeutic purposes, electrical apparatus 

for, F. 0. Fisher 755,121 

Thermostat, D. H. Haywood 755,487 

Thill-coupling, H. C. Ingraham, reissue.... 12,206 
Threshing-machine chaffer, W. E. Bradley 755,441 
Threshing-machine concave, S. S. Mishler.... 755,152 

Till, cash, F. W. Baynes 754,961 

Timepiece-holder, illuminated, W. J. Shep- 
herd 755,584 

Tins, pots, etc., apparatus for cleaning, W. 

G. Mortimer 755,521 

Tire, cushion, J. H. Toole 755,259 

Tire protector, pneumatic, L. Niore 755,310 

Tire, vehicle, P. W. Litchfield 755,147 

Tobacco-pipe, I. Neuberger 755,527 

Toilet appliance, J. E. Smith 755,181 

Tongs, clinker, C. Clear 755,454 

Tool, pneumatic, W. H. Soley 755,324 

Top, spinning, J. M. Butcher 755,446 

Towel or other rack, C. G. Dolbier 754,976 

Toy, I. D. Worcester 755,339 

Trace-holder, C. A. Bertrand 755,099 

Track structure, L. Steinberger 755,327 

Train-signal, J. D. Landers 755,143 

Transmission of energy, apparatus for wire- 
less, D. M. Moore 755,032 

Transom side bearing, M. Dorn 754,979 

Trap. See Steam-trap. 

Trestle-frame, G. H. Smyth 755,182 

Trucks, pneumatic sander for car, C. A. 

Pratte 755,539 

Tubes, manufacturing, L. O. Bentel 755,436 

Tubing, implement for truing the ends of, 

E. D. Webb 755,198 

Turbine-engine, rotary, G. Griesche 755,481 

Turbine, steam, F. D. Shepherd 755,062 

Turbine, steam, J. B. Evans 755,474 

Turbines, detachable blade for steam, E. E. 

F. Fagerstrom 754,984 

Twisting-machine, belt-driven, J. E. Tynan 755,261 

Type-bar bearing, L. Myers 755,033 

Type-writer indicator, J. N. D. La Touche. 755.502 
Type-writing machine, Bettendorf & Bier... 754,964 

Type-writing machine, C. H. Shepard 755,061 

Type-writing machine, Quentell & Judge.... 755,545 
Type-writing machine type-arm bearing, J. 

A. Smith 755,404 

Umbrella-carrier, A. J. Igel 755,009 

Umbrella-rib connection, J. O. Larrabee 755,500 

Valve, F. F. Tunsberg 755,334 

Valve, automatic siphon, A. O'Brien 755,036 

Valve, compressor, S. A. Reeve 155,317 

Valve device, C. C. Hedberg 755,000 

Valve, end train-pipe, R. M. Dixon 755,284 

Valve piston and connection, triple, Geltz & 

Hosack 755,570 

Vehicle, dumping, F. I. E. Akers 755,268 

Vehicle-gear, T. H. Holman 755,491 

Vehicle leveling mechanism, J. A. Flyte. . . 754,985 
Vehicle, mechanically-propelled, D. M. Dear- 

! ing 754,975 

Vehicle positioning apparatus, G. A. Ward 755,087 

Vehicle running-gear, V. Jeffries 755,228 

Vehicle-wheel, Hele-Shaw & Helliwell 755,131 

Vehicle- wheel, B. B. Weaver 755,421 

Ventilating device, C. J. Harrington 755,485 

Ventilator, F. G. Yawman 755,095 

Ventilator, W. P. Cosper 755,565 

Vessel, sectional molded, W. B. Fenn 755,223 

Vessels, apparatus for discharging loose 

cargo from, H. Shoosmith 755,064 

Vessels in lock-chambers, apparatus for 

raising or sinking, F. Pokorny 755,536 

Vibrator, electric, W. MacMillan 755,577 

Wagon-bolster, J. W. Patterson 755,532 

Wagon stake or standard, F. R. A. Mac- 
Kinnon 755,024 

Wagons, device for unloading and distribut- 
ing earth, manure, etc., from, W. von 

Chelmicki 755,452 

Wall, non-conducting, H. H. Judson 755,137 

Wash apparatus, C. F. V. Flint 755,477 

Washing-machine, L. W. Smith 755,323 

Washing-machine, C. S. Page 755,579 

Watch, stop, S. Petrillo 755,313 

Water-closet, W. Kulow 755,498 

Water-gage, L. A. Bertram 754,963 

Water-gages, automatic cut-off for glass- 
tube, W. Coger 755,456 

Water-heater, A. W. Ektrom 755,366 

Water-supply, A, Major 755,150 

Weather-strip, window, J. T. Roberts 755,552 

Weighing apparatus, automatic, W. Northrop 755,034 
Well-drills, crank-movement for, W. R. Van- 

derwerker 755,083 

Well packer, oil, Smith & Wright 755,180 

Wheel, T. D. Stagg 755,069 

Wheel, J. G. Ranger, Jr 755,316 

Wheel construction, W. Kirchman 755,013 

Whiffletree-coupling, J. R. Pring 755,541 

Whip holder and stretcher, J. A. Weaver. . 755,555 

Wind-engine, C. F. Blackketter 755,101 

Windmill, B. S. Hyatt 755,497 

Winder, bobbin, C. Schwartz 755,398 

Window-frame, T. F. Ware 755,419 

Window-frame, metal, H. C. Smith 755,585 

Window-screen, L. Goeta 755,294 



DEAFNESS 
CURED 



A Device That is Scientific, Simple, 
Direct, and Instantly Restores 
Hearing in Even The Oldest 
Person— Comfortable 
Invisible and Per- 
fect Fitting. 



190 Page Book containing a History of 

the Discovery and many Hundred 

Signed Testimonials from All 

Parts of the World— 

SENT FREE. 




The True Story of The Invention of Wilson's 

Common Sense Ear Drums Told by 

Geo. H. Wilson, the Inventor. 

I was deaf from infancy. Eminent doctors, surgeons 
and ear specialists treated me at great expense and yet 
did me no eood. I tried ail the artificial appliances that 
claimed to restore hearing, but they failed to benefit me 
in the least. I even went to the best specialists in the 
world, buttheir efforts were unavailing. 
My case was pronounced incurable ! 
I grew desperate ; my deafness tormented me. Daily 
I was becoming more of a recluse, avoiding the compan- 
ionship of people because of the annoyance my deafness 
and sensitiveness caused me. Finally I began to ex* 
periment on myself, and after patient years of st.udy^ 
labor, and personal expense, I perfected something that 
I found took the place of the natural ear drums, and I 
called il Wilson's Common Sense Ear Drum, which 1 now 
wear day and night with perfect comfort, and do not 
even have to remove them when washing. No one can 
tell I am wearing them, as they do not show, and as they 
give no discomfort whatever, I scarcely know it myself. 
With these drums I can now hear a whisper. I join in 
the general conversation and hear everything going on 
around me. I can hear a sermon or lecture from any 
part of a large church or hall. My general health is im- 
proved because of the great change my Ear Drums have 
made in my fife. My spirits are bright and cheerful. I 
am a cured, changed man. 

Since my fortunate discovery it is no longer necessary 
for any deaf person to carry a trumpet, a tube or any 
other such old-fashioned makeshift. My Common Sense 
EarDrum is built on the strictest scientific principles, 
contains no metal, wires or strings of any kind, and is 
entirely new and up to date in all respects. It is so small 
that no one can see it when in position, yet it collects all 
the sound waves and focuses them against tbe drum 
head, causing you to hear naturally and perfectly. It will 
do this even when the natural ear drums are part ially or 
entirely destroyed, perforated, scarred, relaxed, or thick- 
ened. It fits any ear from childhood to old age, male or 
female, and aside from the fact that it does not show, it 
never causes the least irritation, and can be used with 
comfort day and night without retnoval for any cause. 

With my device 1 can cure deafness in any person, no 
matter how acquired, whether from catarrh, scarlet 
fever, typhoid or brain fever, measels, whooping cough, 
gatherings in the ear, shocks from artillery, or through 
accidents. My invention not only cures, but at once 
stops the progress of deafness and all roaring and buzz- 
ing noises. The greatest aural surgeons in the world 
recommend it, as well as physicians of all schools. It 
will do for yoa what no medicine or medical skill on 
earth can do. 

I want to place my 190 page book on deafness in the 
hands of every deaf person in the world. I will gladly 
send it free to anyone whose name and address I can get. 
It describes and illustrates Wilson's Common Sense Ear 
Drums and contains bona fide letters from numerous 
users in the United States, Canada, Mexico, England 
Scotland, Ireland, Wales, Australia, New Zealand, Tas- 
mania, India, and the remotest islands. 1 have letters 
from people in every station of life— ministers, physi- 
cians, lawyers, merchants, society ladies, etc.— and tell 
the truth about the benefits to be derived from my 
wonderful little device. You will find the names of 
people in your own town and state, many whose names 
you know, and I am sure that all this will convince you 
that the cure of deafness has at last been solved by my 
invention. 

Don't delay; write for the free book to-day and ad- 
dress my firm— The Wilson Ear Drum Co., 1674 Todd 
Building, Louisville, Ky., U. S. A. 




COSTS 25 CENTS 



LASTS 25 YEARS 



Solid German Silver. Trims, Files and Cleans the nails with 
either hand. Don't take imitations. Sold everywhere or 
by mail for 25c. Money back if you want it. Manicure 
Book, *'A Handy Hand Book of the Hands"— 
complete instruction on the care of the hands and nails. 
Sent for two 2c. stamps. 

Kllp-Kllp Co., 556 Clinton Ave. S., Rochester, N. Y. 
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Founded by Mathew Carey, 1785. 

A House <vn touch with Three Centuries. 

HENRV CAREY BAIRD & CO., 

.INDUSTRIAL PUBLISHERS.BOOKSELLERS & IMPORTERS 

SJO Walnut St., Philadelphia, Pa., U.S.A. 

B3F" Our New and Revised Catalogue of Practical and 
Scientific Hooks, 94 pages, 8vo ; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Assaying, Analysis, e'c; a Catalogue of Books on Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Boole s on Sanitary Science, Gas letting. Plumbing, etc., 
and our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 
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M TAUGHT BY MAIL. 



Write for our Free Illustrated Book. 

" CAN I BECOME AN 

ELECTRICAL ENGINEER?" 

We tracii Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTItlCAL ENC.1NEEK INSTITUTE, 
340-343 W. 33d St. New York. 




A Hot Bath 

anywhere — any 
time — in one 
minute — for one 

, Send for our valuable and inter- 

Cdlf esting booklet, "The luxury of 
WX " ,XJ ' *"• ' a Bath," which tells how 

Hot Water 

and plenty of it, has been brought within the reach 
of everyone, no matter where, at an insignificant 
cost, by the 

Humphrey Crescent 
Insta-nta-neous Water Heater 

Sold by All Plumbers 

This heater is used in over 50.000 homes, is hand- 
some in appearance and readily and quickly installed. 
Hot water starts the moment the match is applied 
and flows in unlimited supply. Gas is the fuel and 
less of it is used than in any other beater. Saves 
time and money and is the greatest convenience a 
house can have. Sent on 

30 DAYS TRIAL. 

Humphrey Co., Dept. L, Kalamazoo, Mich. 



IT WILL PAY YOU TO KNOW US, 

We build patterns for all kinds of machin- 
ery and architecture at reasonable rates. 
We have constructed a line of machinery 
for the accurate shaping and spacing of the 
teeth of all kinds of gears. Superior to 
hand work and much cheaper. Wood gear 
patterns. Booklet free. 

BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y 




HOW ^TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— The utilization of 11(1 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article ic accompanied by de- 
tailed working drawings or :. \zvge scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. 1182. Price 10 cents. 
For sale by Munn & Co., Ml Broadway, New York City, 
or by any bookseller or newsdealer 



UM OUTFIT FREE. 

A Dun I ap block, Derby or Fedora Bat $3.50 

A pair of stylish Lace Shoes, the new queen lafl ti 3-50 
A Percale Shirt, detachable Collar & Cuffs 1.25 
A rSentSIlk Four-in-hand Necktie or Bow.. .50 

A pair of fancy Web Elastic Kuspenderi.... 50 

A Japanese Silk Hand kerchief. 50 

A pair of fancy Lisle Thread Sockfl..- .35 

Thousands of American cltifens pay cubu for this $8.00 

To introduce our 
famous made to 
measure custom 
tailoring we make 
this unequaled off er 
of a GENUINE 
CHEVIOT Suit 
made to your 
measure In the 
latest English Sack 
Style, well made and 
durably trimmed,, 
foronly$IO. Equal 
toyour local tailor's 
$20 suit and give you 
all the above com- 
plete outfit FKEEo 
Send us your name 
and address and wo 
will send you 

FREE SAMPLES 

| of cloth, measure- 

I ment blank and 

tapellne for size 01 

t. Hat, Shoes and Shirt. » 

Send no money but write to-day to 

CENTS' COMPLETE OUTFITTING CO.o 

Dept. 26S> Z4Z Market St., CHICACO. 

REFERENCE. First National Bark, 

kChicago; Capital and Surplus, «i2,ouo,ooo. 




50 Yea.rs' 
Experience 




Tra.de Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quietly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents tafeen through Mttnn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weakly .Largest cir- 
culation of any scientific journal Terms, $8 a 
year; four months, $L Sold by alf newsdealers 

MUNN & C0. 36 « B "> ad » a v. NewYork 

Branch Office 625 F St. Washington, D. C. 



Window, sheet-metal revolving, J. T. Leon- 
ard 755 232 
Window-weight', "j. " W. Bryant ....'....'.'. '. .' 755',107 

Wire-elamping device, G. L. Hoxie 755,006 

Wires, dies for tying intersecting, O. S. 

Sturtevant 755,185 

Wireless transmission, peaked-wave, D. M. 

Moore 755,305 

Wood and vulcanizing same, vulcanized, W. 

Powell 755,240 

Wrench. See Cylinder-tooth wrench. 

Wrench, G. Moore 755,518 

Wrench, J. T. Morris 755,520 

Wrench and clamp combined, A. L. Nichol- 
son 755,578 

Writing-machine, A. Wayne 755,420 

Yoke, neck, C. Maples 755,512 

Zither, B. Gumz 755,572 

DESIGNS. 

Clock-case, L. V. Aronson 36,856 

Fishbone-tongs, J. Hawkins 36,857 

Pin head, hat, W. Turton 36,855 



TRADE MARKS. 

Boots and shoes, leather, C. E. Green & Co. 

42,264, 42,265 
Carriage-bolts, Russell, Burdsall & Ward 

Bolt & Nut Co 42,281 

Clothing, certain named, F. B. Q. Clothing 

Co 42,262 

Coffee and spice mills, Landers, Frary & 

Clark 42,284 

Dandruff cure and hair-restorer, J.. O. Whitt;- 

ner 42,267 

Dentifrices, F. G. Plummer 42,269 

Hair pins, combs, and ornaments, imitation 

tortoise-shell, E. & J. Bass 42,259 

Ink, Sanford Manufacturing Co 42,278 

Knife-cleaning machines, certain named, 

Landers, Frary & Clark 42,285 

Knitting-machine appliances, certain named, 

E. Beckert 42,283 

Machines for certain named purposes, United 

Shoe Machinery Co 42,286 

Medicinal tablets for certain named diseases, 

A. Rogers 42,266 

Oil, butter, Kenticky Refining Co 42,271, 42,272 

Oil, castor, H. M. Swartley 42,270 

Oil, cotton-seed, Kentucky Refining Co. 

42 273 to 42 276 

Roofing, prepared, S. R. Holland ' 42,279 

Shirts, overalls and coats, workingmen's, 

Weum-Watt Co 42,261 

Shoes, infants' and children's leather, W. H. 

Schreier 42,263 

Silks, Stewart Silk Co 42,260 

Stone-channelers, Ingersoll-Sergeant Drill Co. 42,287 
Stoves and their parts, Shuster & Baer Ak- 

tiengesellschaf t 42,280 

Tooth-paste, tooth-powder, and liquid mouth- 
wash, ,T. S. Roberts 42,268 

Weaners, calf, Barbee Wire & Iron Works.. 42,282 
Whisky, Scotch, P. Dawson 42,277 



LABELS. 

" 'American Club' Brandy," for cognac, G. 

Sayer & Co 10,865 

"Coan & Harbin's Koke," for a beverage, 

Bluff City Bottling Co 10,863 

"Congress Hotel Co. Annex Bourbon," for 

whisky, Congress Hotel Co 10,867 

"Country Tiade," for cigars, Schmidt & Co. 10,873 
"Dividend Payer," for cigars, Schmidt & Co. 10,874 
" 'Eagle Germantown' Lamp Black," for 

lampblacks and colors, L. Martin Co... 10,846 
"Exquisitos Cigarros," for cigars, Central 

Lithograph Co 10,880 

" 'Extra Car Painters' Lamp Black," for 

lampblacks and colors, L. Martin Co... 10,850 
" 'Extra Currier's Velvet' Lamp-Black," for 

lampblacks and colors, L. Martin Co 10,851 

" 'Extra Double Refined Superior Coach 

Painters' Lamp Black," for lampblacks 

and colors, L. Martin Co 10,847 

"Fino Cigar," for cigars, Central Lithograph 

Co 10,882, 10,883 

"Flor Fina Cigarros," for cigars, Central 

Lithograph Co 10,878, 10,884 

"Germantown Black," for lampblacks and 

colors, L. Martin Co 10,844 

"Gold Share," for cigars, Schmidt & Co 10,872 

" 'Golden Star Spirit' Lamp Black," for 

lampblacks and colors, L. Martin Co. . . . 10,849 
"Green Trading Stamp Brand for Groceries," 

for groceries, Sperry & Hutchinson Co.. 10,853 
"Habana Cigarros," for cigars, Central 

Lithograph Co 10,879 

"Home," for condensed milk and evaporated 

cream, American Condensed Milk Co. . . 10,862 
"Jersey Butters," for biscuits, Ontario Bis- 
cuit Company 10,856 

"Johnny Mack Mahon's Rattle Snake Oil," 

for medicine, J. M. Mahon 10,887 

"La Fama Cubana De Tabacos," for cigars, 

Schmidt & Co 10,869 

"Never Slip Rubberized Soles," for shoe- 
soles, Harrisburg Shoe Mfg. Co 10,842 

" 'Old Standard Germantown' Lamp-Black, " 

for lampblacks and colors, L. Martin 

Co 10,843 

"Ontario Soda Biscuit," for biscuits, On- 
tario Biscuit Co 10,857 

"P. B. Shoe Superior Quality Style," for 

shoes, Paul Brothers 10,841 

"P M Best 10 Year Old Maryland Rye 

Whiskey," for Whiskey, P. Malkan 10,866 

"Peters' Face Hardener," for a toilet prep- 
aration. A. D. Peters 10,885 

"Plains Monarch," for cigars, Schmidt & Co. 10,870 
'Prairie Blossom," for cigars, Schmidt & Co. 10,868 
"Preferred Ham," for ham, Armour Packing 

Co 10,854 

"Premium Brand," for butter, C. Schallinger 

10,858, 10,860 
"Puros Fino Cigarros," for cigars, Central 

Lithograph Co 10,881 

"Race King," for cigars, Schmidt & Co 10,870 

"Rod and White," for beer, A. Wilmanns.. 10,864 
"Sail and Rail," for cigars, Schmidt & Co. 10,875 
"Scalpia," for dandruff cure, Westchester 

Drug Co 10,886 

" 'Sign Painters' Spirit Lamp Black," for 

lampblacks and colors, L. Martin Co... 10,848 
"Sloat's Distemper Cure," for medicine, G. 

V. Sloat, Jr 10,888 

"Startwell," for cigars, Schmidt & Co 10,877 

' 'Torch Black or Commercial Black," for 

lampblacks and colors, L. Martin Co.... 10,845 

'Triseuit," for bread, Natural Food Co 10,855 

'Vista Hermosa," for cigars, Schmidt & Co. 10,871 
'Weaver 'Quartettes,' " for butter, C. H. 

Weaver & Co 10,861 

' 'XXX* Preservaline," for a preservative 
and colorant, Preservaline Manufacturing 
Co 10,85J1 



PRINTS. 

"Artistic Footwear for Women," for foot- 
wear, O. McCormick 937 

"Egg Chocolates," for candy, C. A. Roach 939 

"Ladies' Apparel," for ladies' apparel, Meyer- 

Both Co 936 

"Men's Apparel," for men's apparel, W. C. 

Both 934 

"Men's Apparel," for men's apparel, Hays, 

Levi & Co 935 

"Radcliffe Shoe," for shoes, Radcliffe Shoe 

Co 938 

"The American Girl," for candy, C. A. Roach.. 940 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



IPERFO RATED METALS 

(J FOR ALL USES. MADE AS REQUIRED. 

IHarrington&King Perforating ©..Chicago: 




A NEW INVENTION IN PRACTICAL UTILITY 
A 20th Century Idea 

THE WIZARD "TICK-TACK" NURSERY CLOCK 

is delivered to you in parts complete, with illustrated chart, to be put together by a school child 
or anyone desiring knowledge of the mechanism of that indispensable. It is a perfect, handsome 
clock, to be constructed with the boy's or girl's own hands; guaranteed perfect in every detail ; 
an absolutely correct time-piece. It may be compared with an interesting, instructive game, a de- 
lightful, educational puzzle or a practical object lesson in mechanics. The duty of winding it each 
day exercises wholesome mental disciplinein the child. A practical proposition lor practical people. 
Write for booklet, or send us $2.00, and we will deliver prepaid the clock complete, and if you are 
not entirely satisfied, return it, and your money will be refunded. 



WIZARD NOVEI/TY CO., Inc. 



1017 Filbert St., Philadelphia, Pa 



A Difference in Steel Castings 

All the stuff that purports to be cast steel is not so by any means. Our raw material is all btlow .03 in phosphorus and sulphur; we cast in fully 
dried moulds and not in green sand, and our metal averages 70, 000 tensile. Our castings are true to pattern and reliable. 

SEABOARD STEEL, CASTING CO., Chester, Pa. 

EASIER TO ROW 

Write 
to-day 
for free 
catalogue 

boat, crated $27.00 




±552Hi TELY SAF B Mullins Unsinkable 
Steel Pleasure Boats 

Made of steel. Practically indestructible- 
Air chamber each end. Cannot sink. Can- 
not leak. Require no caulking. Ideal boat 
for family use, summer resorts, parks. Guaranteed. Will 
The modem row boatior pleasure, safety and durability. No other boat so desir- 

W. H. MULLINS, 384 Depot St., Salem, Ohio 



SPECIAL LOW BATES VIA THE NICKEL 
PLATE ROAD 

to points in the West and Southwest.'! One way Colonist 
and round trip Homeseekers' tickets on sale first and 
third Tuesdays of each month to April inclusive. See 
local agents, or write R. E. Payne, General Agent, 
Buffalo, N. Y., or A. W. Ecclestone, D. P. A. 3S5 Broad- 
way, New ¥ork. 



DRYING MACHINES. 



S. E. WORRELL 
Hannibal, Mo. 



SPECIAL MANUFACTURING. 

DIES and STAMPINGS TO ORDER. 

spec'l machinery-models-experihental work. 

drop forging dies and drop forcings. 

HARDWARE SPECIALTIES ETC.MANFb .TO ORDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATE S. WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING CO. 

9TO HAMILTON ST., CLEVELAND, OHIO. 



Models and Patented Articles, Advertising Novel- 
ties, etc., mfd. by National Supply Co., 8ho B'way, N. Y. 

MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



Export Trade 

How to Secure and How to Hold It 

Valuable hints on how to secure Export 
Trade sent gratis on request. Address 

EXPOJtT EXPERT 

Box 7?3, New York 



us 



uUailllljJ Corliss Engines, Brewers' 

and Bottlers' Machinerv. THE VIIiTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis 



MODELS 



E. V. 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
BAILLAR0, Fox Bldn.. Franklin Square, NewYork. 



SPECIAL MACHINERY T °- ' 8 and Mes - M - odel 



Costilo Machine Works. 



& Experimental Work, 
Centre St., New York 



CHEMICAL EXAMINATIONS J&&V- 

DR. H. C. STIEFEL,, Blssell Block, Pittsburgh, Pa. 



RIMI T1CRQ of Special Machinery. Models, 
UUILULIIO Experimental work. Inventions devel- 
oped. The FENN-SAUiER Mach. Co., Hartford, Conn. 



DIES, TOOLS, MODELS and Special Machin- 
ery, Metal Specialties and Stampings manufactured. 
HOEFT & MOORE, 85-S7 Fifth Ave., Chicago. 111. 



A IITflHnP 1 1 E Parts. Our line of automo 
HUIUIIIUBIIE bile parts is complete and 
embraces new and original ideas in construction. Send 
for Catalogue and Prices. 

OTTO KONIGSLOW, Cleveland, Ohio. 



MODELS TCHICAGO MODEL- WORKS' 

tSTABySrmD /86~7?R* write -for catalogue of model supplifs 



The National Sheet Metal Works is especially 
equipped torn anuf acture smal 1 articles stamped, pressed, 
cut from sheet metal. White metal casting and plating a 
specialty. 

The National Sheet Metal Co., Peru, 111. 



PRINTS YOUR NAME. 




STAMPSOFAU.KINDS.RUBBERTYPE ETC. 

^PERKINS RUBBER STAMPCQ, S 50 NEWHAVEN.CONR 



WANTED by an electrical works in Europe a smart 
foreman or leading hand who thoroughly understands 
the manufacture of electric fuses of all descriptions, for 
management of works. Passage paid. Send particu- 
lars, with salary required, to Z. Z. L., care of J. W. 
Vickers, 6 Nicholas Lane, London, England. 



^SPECIALISTS;! 

COUNTING, VOTING, SLOT &.. 
: SPECIAL MACHINERY. 1 

GRANT MACHINE CO.- 
.■:■.; BHIDBEPOHT, COJJJf. ■■ ■ 



"THE CRYSTAL' 



"ONE CENT" 
Plate Glass Gum Vender 

Designers and constructors of vending machines of all 
kinds, on contract. 
MICHIGAN NOVELTY WORKS. Kalamazoo, Mich. 





The Painter Prefers 

Patton's Sun-Proof Paints because they stand the 
strong light of the sun without blistering, crack- 
ing or peeling. He has a warm feeling for 

PATTON'S 

SUN-PROOF PAINTS 

butOldSol has a chill every time he touches them. Theyare abso- 
lutely sun and weather-proof. It saves five years of trouble just to 
specify Patton's Sun-Proof Paints. Valuable Paint Book mailed 
free on application. It tells a lot about paint that you ought to 
know. Write for a copy. 

PATTON PAINT COMPANY, 227Lake St., Milwaukee, Wis. 

Pittsburgh Plate Glass Co., General Distributors. 
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Scientific American 



April 2, 1904. 
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WINTON/sKINGj 
Longliveihet 

THE WINTON MOTOR CARRIAGE CO., Cleveland, U.S.A. 



Orient Buckboard 



With 
Two Speed 

Price, $425 
4H. P. 

Weight, 600 lbs 

A worldwide reputation. 

The speed of the wind, and the simplicity of a bicycle. 

Write for catalogue. 

WALTHAM MANUFACTURING CO. 




"Waltham 



Mass. 



CHARTER 

GAS and GASOLINE 

For All Work. 

' Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials. 
State Vour Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




RADIUM 

Send for circulars of Sir Wm. Crookes* 
latest invention, 

THE SPINTHARISCOPE 

for sho wine the marvelous properties of radium. 

With particle of Radium, postpaid, $9*00. 

WILLIAMS. BROWTS & EAKLE, 

Dept. 6. 918 Chestnut St., Philadelphia, Pa. 



All varieties at lowest prices. Best Railroad 

' Track and Wagon or Stock Scales made. 

Also 1000 useful articles, including Sates, 

Sewing Machines, Bicycles, Tools, etc. Save 

Money. Lists Free. Chicago Scale Co.. Chicago, III 



IHMITDIIL ^™^* 

'SBsfc*"jpii- qtBMWts 



15 to 31 Clinton Street. 




arbo^egus 




ffmeS Healthful X Few Drops do away with 
all odors. Kill disease germs and vermin. Keep moths 
out of carpets. Just the thing tor sinks, drain-pipes, etc. 
A boon for washing floors and woodwork. Invaluable 
for the sick room. 35c. per bottle. Sold by druggists 
and grocers. Ask them for Free Trial Bottle. 

Dr. A. C. Daniels (Inc.), 1 Stamford St. Boston. 
I 1 II I' ' ' " I ' m 



^^"•"^"tAKiTFi Sou- ♦Unlv^S? 
NO SUBSTITUTE ill 14. !«■ drx Pfc^ 
A Dated Guaranty If tt/l §J ^ 



ALLIGATOR 



nty „. . „, _ _ _ _ _ 

Tag on Each Tire H W I , V/uF A 

Protects you W ^^L — — — — — FAIR 

against Old Stock flj ^^^T™" ^^— Express Faldi 

PUNCTUKEPROOF-SELF- 

HEALING BICYCLE TIRES 

The ORIGINAL and only Puncture-proof ftnd Self- healing Tire made. Naila, 
tacks, and glass will not let the air out. Poaitively will not become porous. 
Strong, durable, resilient. Greatest thickness where needed (see Q in i Hub.) 
Examine— "feel of It." Sflnt C.O.D. anywhere, suhjeot to examination — no 
deposit asked; but we pay express only when cash accompanies order. State 
diameter of rim and size tire wanted. Catalog Fees, gtate and Lake Sta. 

THE VIM COMPANY, Sole Manufacfrs, CHICAGO. 




ution ScimtlftG American 



O^O^O-O! 

BE YOUR 
OWN BOSS 



Better tha.n at batrvk atccount 

An opportunity to make one's self independent. Own 
what is better than a bank account, and learn what no 
onecantake from you: the profession of a W ate b maker, 
Engraver, and Optician. By taking a 'course in our 
school you become a skilled Watchmaker, Engraver, and 
Optician equipped to bear the brunt of lire's battles, and 
earn at 1h e outset from $1,000 to $1,200 per year. 

The standing of this school insures prompt recogni- 
tion for our graduates as well as profitable positions.— 
The greatest watchmaking center in the world, 

Dept A. Pamphlet mailed free upon request. 
Waltham Horological School Waltbam, Mass 




This Watch 
And Chain 

Stem Wind and Stem 
Set. Fancy cbased cases; Amer- 
ican movement. % of an inch 
thick, weight complete only three 
ounces. Runs from 30 to 36 hours 
with one winding. Every watch 
timed, tested, regulated, and guar- 
anteed the same as a JSSO.OO 
Watch. .Scud full name and 
address, and 20 articles of Assorted Fine Jew- 
elry will be mailed to you to sell at 10c. each. 
We trust you with the jewelry. When sold, 
send as $2.00, and Watch and Chain, just as j 
illustrated and described, will be sent the 
same day that money Is received. Our guar- 
an t eels mailed to yon with the jewelry. 
CNI01T WATCH CO., 300 Pine St„ Attleboro, Hass. 



- •&£Z?2{SrtB<9BB 



The Leading Styles Originate in Brockton, the Manufacturing 
Center of Men's Fine Shoes in this Country, Styles Originated 
ft by My Expert Model Maker Are Copied Everywhere, ft 



W. L. DOUGLAS 
$3.50 SHOES, Ts 



Union 
Made, 



Worth 
00, 



have by their excellent style, easy-fitting and superior wearing qualities, achieved the 
largest sale of any $3.50 shoe in the world. They are just as good as those that cost 
you $5 to $7— the only difference is the price. If I could take yon into my factory at 
Brockton, Mass., the largest in the world under one roof making men's fine shoes, and 
show yon the infinite care with which every pair of Douglas shoes Is made, yon would 
realize why W.L. Douglas $3.50 shoes are the beBtshoes produced anywhere. 

If I could show you the difference between the shoes made in my factory and those 
of othermakes, you would understand why Douglas $3.50 shoes cost more to make, 
why they hold their shape, fit better, wear longer, and are of greater intrinsic value 
than any other $3.50 shoe on the market to-day. 

W. L. Douglas High-Grade Boys 1 Shoes, $2.00 and $1.75. 

Douglas uses Corona Coltskin in his $3.50 shoes. Corona 
Colt is conceded everywhere to be the finestpatentleatheryet 
produced. east color eyelets useij exclusively. 

W. L. Douglas has the largest men's $3.50 Shoe Mail Order Business in 
the world. No trouble to get a fit by mail. State size and width ; narrow, 
medium or wide toe ; with or without cap on toe ; kind of leather desired ; 
congress, lace or button. 25 cents extra prepays delivery. 

W. L. Douglas $3.50 shoes are sold through his own retail stores in the 
principal cities, and shoe dealerseverywhere. No matter where you live, 
Douglas shoes are within your reach. If you desire further information 
before purchasing, write for illustrated Catalogue. 

W. L. DOUGLAS, 157 Spark Street, Brockton, Massachusetts. 



America Leads 
the Shoe Fashions 
oitheWorld 
and 

Douglas Shoes 
Lead America 



veomobile 

Gasolene Cars— The Choice of the Best Choosers 

New Catalog ready 
The Locomobile Co. of America. - Bridgeport, Cons. 

Member A. L. A. M.. 




Famous and 
Rightly So 
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STEEL 

ITS METALLURGY 
AND MECHANICAL 
TREATMENT ^€ >« 

BY HAR.BOR.D AND HALL 

In the Metallurgical Series 
Edited by 

W. R.OBER.TS-AUSTEN 

758 pages, 37 folding plates, 100 micro- 
sections from photographs, and 270 
illustrations in the text, $9.00 net 

Newest-Most Exhaustive— 
and Comprehensive Treatise 

J. B. LIPPINCOTT CO. 

Publishers Phila.. 



S PL1TD0R&SPARK COILS 

^?*-*^25 VANDEWATERSTNY^*-*^ 



COLD GALVANIZING. 

AMERICAN PROCESS. NO, ROYALTIES. 

SAMPLES and INFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & Van Winkle 

Co., 

Newark. N.J. 

92 William St., N.Y. 

30 & 32 S. Canal St. 

Chicago. 




SHOE BLACKING.— FORMULAS FOB 
liquid and solid blacking are given in Supplement 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers 



What Is Daus* Tip-Top? 




TO PROVE that Daus' "Tip-Top" 

best and simplest device for making 
) copies from pen-written and 50 
pies from typewritten original, we will 
ship complete duplicator, cap size- 
without deposit, on ten (10) 
days' trial. 

Price $7.50 less $,_ _, - 
trade discount of Km Net 
SS3^ per cent, or 



The Felix F. Daus Duplicator Co, Daus I 



5 

j.lllJohnBfc, New York 



THE INTERNAL WORK OF THE 

Wind. By S. P. Langley. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. Scientific 
American Supplements 946 and 947. Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 




Get the Best 

WEBSTER'S 

INTERNATIONAL, 

IDICTIONARYi 



$? 



^f" Geography 
V^ Fiction, Etc. 



English 

Biography "e~ 

25.000 NEW WORDS, E,tc. 

New Gazetteer of the World 

With over 25,000 entries based cm the latest census. 

New Biographical Dictionary 

With over 10,000namesof noted persons, birth,death, etc. 
Edited by W. T. HARRIS, Ph.D.,LL.D., 
United States Commissioner of Education. 

New Plates. 2380 Quarto Pages. 

Rich Bindings. 5000 Illustrations. 



Should be in Every 
Home, School and Office 

Also Webster's Collegiate Dictionary with 

lioopages. 1400 Illustrations. Size: 7x10x2^111. 

A Special Thin Paper Edition 

just issued, printed from same plates as regular edition. 
It has limp coversan d round corners. Size : 5^x8^x1 %i n. 

FREE, "ATestlnPronunclatlon" 

Instructive and entertaining. Also illustrated pamphlets. 

G. 6 C. ME.RRIAM CO., 

Publishers, Springfield. Masa.. 




Have Your Own Electric Light Plant 

Our electric light outfits are complete in every detail, ready 
to set up and use either in Ya.chts, Summer Homes, 
Isolated Situations, or Anywhere. Same engine 
can be used to furnish power for other purposes as well. 
They are practical and so simple that no electrician is re- 
quired to run them. For interesting booklet, showing all 
sizes, address 

ELECTRIC DEPARTMENT 

RICHARDSON ENGINEERING CO- Hartford, Ct. 
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vtyrat. Protect Your Life 
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llfew 1 and the Lives of Others jGfflJSM Bk 
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^teW The onl y dependable coaster brake. Durable BEm KffliliUMMM 
v l|f and safe always . Specify it. Not an experi- ^H ■■■■ Bv 
v ment. Send for literature to-day. Thous- ^^^■^■1^^^^^^ 

andS in USe. Trade-Mark 




ECLIPSE MACHINE CO., Elmira, N. T. 



SAVE ONE THIRD 

By Buying of the Makers 

We are actual manufacturers— not a commission house. 
We can and do save our customers one third on retail prices 
by selling direct to user and cutting out all dealers' profits. 
All our goods carry our guarantee. Our free illustrated cata- 
logue shows a greater assortment of carriages and harness 
than any dealer can show you. Send for it. 

THE COLUMBUS 

CARRIAGE AND HARNESS COMPANY. 

COLUMBUS, OHIO 




JEFFREY 



ELEVATING--CONVEYING--POWER 



For Cataloguesad dress 

• • o „ o . „ .. THE JEFFREY MFG. CO. 

Transmission--Screening--Dredging-Coal Cutting Columbus, Ohio, u.s. a. 
Drilling--Hauling--Washing Machinery. kkwyoek dentbb 



NEW ENGLAND WATCHES 




AIYl ERICUS 

Screw Case 
Water Tight 
and Dust Proof 

The New E,ng'lancL Watch Co. 

NEW YORK OFFICE: LONDON OFFICE: 

37 4* 39 Maiden Lane 7 Snow Hill 



iFSSOP'STST-EELT^"* 

U u FOR TOOLS, SAWS ETC. 

WS JESSOP A SONS CS 91 JOHN. ST. NEW YORK: 



Special Prices on 
I all the Best Tires 

You'll save money by getting your 
i new tires from us. write us what 
I you want and we'll quote you 
I prices that will prove it. 
I POST & LESTER COo 

I Auto Supplies, 1 Sargeant St. 
Hartford Conn. 



MICROSCOPES 



Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 

free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 
/ York Chicago Boston Frankfurt, G'j 



TYPEWRITER HEADQUARTERS 

33a Broadway, New York, sell all makes under half-price. Don't buy 
before sending tor samples of writing, prices, exchange and unprejudiced 
advice. Immense stock tor selection. Shipped for trial. Guaranteed 
first-class condition. Dealers supplied. 
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